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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
B1.0.05.03 MATEMATUKA N UHDOOPMATUKA
1. Koa u HauMeHOBaHMe HanpaBlieHUs1 NOAroTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHune (C ABymMs NPodunsiMmn NoAroToOBKM)
2. NMpodunu noarotroBku: HavyanbHoe obpasoBaHue. [lowkonbHOe o6pasoBaHue

3. KBanudwmkauusa BbinyckHuKa: 6akanasp

4. ®opma oby4eHUA: o4Hasi, 3a04Has

5. Kachepgpa, oTBevarLwan 3a peanmsaumio QUCLUNIIUHBI:

Ha4vanbHOro 1 cpegHenpodgeccMoHanbHOro obpasoBaHus

6. CoctaButenb nporpammbl: biikosa T.[1., kaHA. neq. Hayk, OOLEHT;

7. PexomeHgoBaHa: Hay4yHO-MeToamyeckum cosetom dunmana, 19.06.2019, npoTtokon Ne9

8. YyebOHble roanbl:

2019-2020, 2020-2021, 2021-2022 CemecTpbl: 1-5 (o4Haa opma obyyeHns)
2019-2020, 2020-2021, 2021-2022, 2022-2023 CemecTpbl: 2-7 (3ao4Has opma obyyeHns)



9.Lllenu n 3apgayum y4e6HON AUCLIMNIIUHDI.

Llenibto oceoeHusi ucyunuHbl s8r19emcsi NOAroToBka byayuiero cneuymanucta, obnagarowero
Heob6Xo4MMbIMN TEOPETUYECKUMM 3HAHUAMUN U NPAKTUYECKMMM YMEHUAMK, obecnednBaowmmm
BO3MOXHOCTb peanu3auumnm KayecTBeHHOro obpasoBaTeribHOro npouecca Mo npeameTHom
obnactm Matematmka n WHdopmaTtuka, (popMMpoBaHMS SneMeHTapHbIX MaTemMaTU4eCKMX
npeacTaBneHnn  OOWKOSMIbHUKOB W MaTeMaTU4eCKUX  3HaHWW, YMEHWW, HaBblKOB U
KOMMNETEHTHOCTEN MNaALUNX LIKONbHUKOB.

3adayu oucyunnuHebl:

— OCBOEHME TeOopeTMYeCKMX OCHOB MpenogaBaHMa OUCUMNAWH  npeaMeTHoW obnacTu
MaTematvka W WHGOPMaTMKa B HavanbHOM LWKOMe U (opMUPOBaHNA 3neMeHTapHbIX
MaTeMaTUyecKnx NpeacTaBneHnin AOWKONbHUKOB;

— (bopmmnpoBaHme MOTMBALMOHHON FOTOBHOCTU CTYAEHTOB K OBy4YeHW0 MaTtemaTuke Mnagmx
LWKOMBbHUKOB MU (POPMMPOBAHUA  3NIEMEHTAPHbIX  MaTtemMaTUyeckux  npeacTtaBreHun
AOLLKOJTbHUKOB;

— MOTMBMPOBAHWE CTYAEHTOB K OCO3HAHWUIO U MNPUMEHEHUIO TEOPETMYECKUX 3HAHWA Mpu
NpoekTMpoBaHnn obpas3oBaTenbHOrO npouecca B HayanbHOW LWKOMEe W [OOWKOSbHOM
obpasoBaTefnibHOM y4YpeXaeHuu;

- pacKpbiTb MMPOBO33PEHYECKOE 3HAYEHNE MaTeMaTuKK, yrnybuTts npeacTaBneHns CTygeHToB O
pPoONN N MECTe MaTeEMaTUKN B U3YYEHUN OKPYXKatoLLLErO MUPa;

- cnocobCcTBOBaTL Pa3BUTUIO HAYHHOIO MblLLNEHNA oby4varoLmxcs;

- pa3BuMBaTb YMEHUS CaMOCTOATENbHOM paboTbl 0by4vatowmnxcsa ¢ y4ebHbIMM NocodnsamMm N NHOM
MaTtemaTuyeckon nutepaTypon.

10. Mecto y4yebGHOM AucuunuHbl B cTpykTtype OOIl: agucumnnuHa MartemaTtuka u
MHdopMaTUKa OTHOCUTCA K 0bs3aTenbHoM Yyacty broka b1.

[Ana ocBoeHns gucumnnuHel MaTtematvka u uHdopMaTuka CTYAEHTbl UCNOMb3YoT
3HaHUSA, YMEHUs, HaBblkM, C(OPMUPOBAHHbIE B X0OE€ W3YYEHUS LUKOSbHbIX AUCUUNINH
npegmeTHon obnactn Matematuka n MHgopmaTtuka.

M3y4yeHne gaHHOM OUCUMNNUHBI SBNsSieTcss Heob6X0anMMOon OCHOBOW AN NocneayloLwero
OCBOEHNA OUCUMUNIMHBI  MEeTOAMKa npenojaBaHus MaTeMaTVKM B HavanbHOW  LIKone,
NHdopmaTrka n metogmka ee npenogaBaHnda B Ha4anbHOW LLKOSE C MPaKTUKYMOM.

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUsi MO AuUcuUUNNUHe/MoAynko (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIE C MilaHUPYeMbIMU pe3ynibTaTaMuU OCBOEHUs o6pa3oBaTenibHOMN
nporpaMmmbl (KOMNEeTEHUMUSAMU BbINYCKHUKOB):

Kog HassaHue Koga(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4eHus
KOMMeTeHL MK
3Haem: OCHOBHbIE MOHATUSA, aKTbl U
TeopeTU4eckne NonoxeHus
CnocobeH COOTBETCTBYIOLLME NMPegMeTHON
OCYyLLEeCTBNATb HemoHcTpupyet obnactn MaTtematuvka 1 uHcpopmaTuka
negarornyeckyto cneumanbHble HayYHble Ymeem: pelwatb OCHOBHbIE TUMbI
Orl1K-8 [eATernbHOCTb Ha OlK-8.4 3HaHu4a B npakTU4ecknx 3agay npeameTHom
OCHOBEe COOTBETCTBYIOLLEN obnactn MaTtemaTtuka 1 uHcpopmaTuka
cneumanbHbIX npegMeTHon obnactu. Bnadeem: 0OCHOBHbIMU METOAaMM
Hay4HbIX 3HAHWN Hay4HOro No3HaHus,
COOTBETCTBYIOLUMU MpegMeTHON
obnactn MaTemaTuka 1 nHdopmaTtmka
MKBo-3 | MKBo-3. CrnocobeH | MNMKBo-3.1 JdemoHcTpupyeT 3HaHue 3Haem: OCHOBHbIE MOHATUSA, PaKTbl U
ocBavBaTb U OCHOB NPOMUIBHbIX TeopeTU4eckne nonoxeHns
ncnonb3oBaTtb AVCLUMMNH B obbeme, AVCLMNMMHBI HeobxoamMMble Ans
6a3oBble Hay4HO- HeobxoamMmom ans peLleHnsa MeToaMYeckux 3agad npu
TeopeTu4eckune peLueHus opraHu3aumu yyebHoro npouecca no
3HaHUA U negarornyeckmx, AVCLMNIMHaM npeameTHoM obnactu
npakTuyeckue MEeTOAUYECKUX U MatemaTtuka n nHpopmaTuka
YMEHMSA Mo opraHu3auMoHHo- Ymeem: npyMeHATb TeopeTUyeckne
npeameTy yrnpaBrieH4eCK1x 3agau. 3HaHMA ANS peLueHns NPaKTUYeCcKnNX




(MpegmeTHOM
obnactn) B

COOTBETCTBMUM C
npodunem un

npodeccnoHasnbHON
JedarenbHocTU (B

ypoBHEM 06y4eHuns)

[MKBo-3.2

[MKBo-3.3

MprMeHsIeT HaBbIKK
KOMMMEKCHOro aHanumaa u
cucTemaTmusaumm
6a30BbIX Hay4HO-
TEOPETUYECKMX 3HAHWUN
no npeaAMeTHbIM
obnacTtam Ha4vanbHOro
o6wwero obpasoBaHns 1
o6pasoBaTeribHbIM
o6nacTaM AOLKONBHOIo
o6pasoBaHus ans
peLleHns
npodeccuoHarnbHbIX
3agau.

ObbscHsAeT
(MHTepnpeTupyeT)
SIBNEHMS 1 NPOLIECCHI B
paMKkax npeaMeTHbIX
obnacTel Ha4YanbHOoro
o6wero obpasoBaHns 1
obpasoBaTtenbHbIX
obnacTei AOLWKONbHOro
obpasoBaHus C y4eToMm
COBPEMEHHOI0 YPOBHS
pa3BUTKS HAYKN U
BO3PaCTHbIX
ocobeHHocTel
oby4atoLmxcs.

3apay B oobeme, HeobxoanumMom Ans
peLLeHnst METOANYECKMX.

3Haem: 6a30Bble TeopeTMYECKME
NOHATUA U bakTbl, HeOBXoaAMMbIE ANs
KOMMMEKCHOro aHanmsa u
cuctemaTmusaumm cogepxaHusi
npeameTHon obnactn MatemaTuka u
MHOopMaTUKa

Bnadeem:

- MeTo4aMn MaTeMaTU4eCcKoro
JokasaTenbCTBa U MOAENMPOBaHNS,
HeobxoaUMbIMM NS KOMMNNEKCHOro
aHanusa u cuctemaTtumsauumn 6a3oBbix
Hay4YHO-TEOPETMYECKNX 3HAHUI NO
npeameTHon obnactn MatemaTuka n
WHopmaThKa

3Haem: OCHOBHblE TeOpeTNYeCKMe
NONoXeHns NpegMeTHoW obracTtu
MaTematuka n nicgopmaTuka,
HeobxoauMmble ANsi rPaMOTHOW
WHTEepnpeTaunn BMeHUs 1 NPOLECCOB
B pamKax AaHHOW npeameTHon obnacTu
C Y4ETOM COBPEMEHHOIO YPOBHS
pasBUTUS HAYKN 1 BO3PACTHbIX
0COoBeHHOCTEN 0byYaloLmMXCs.

YmMmeem: nHTepnpeTupoBaTh ABMNEHUA U
npouecchl B paMkax NnpeaMeTHowm
obnactn MaTtemartuka 1 uHcpopmaTuka
C y4eTOM COBPEMEHHOIO YPOBHS
pa3BUTMSA HayKN N BO3PACTHbIX
0CcoBeHHOCTEN 00y4atoLLMXCsl C ONOpPoN
Ha TeopeTuyeckne 3HaHWs No OAHHON
AVCUMNINHE.

Bnadeem:

- pasnnyHbIMK MeTogaMm
MaTeMaTU4ECKOro MOAENMPOBaHNS,
MO3BONALWNMN NHTEPNPETUPOBATL
SIBNEHNS U NPOLLECChl B paMKax
npeameTHon obnactn MatemaTuka n
MHopMmaTHKa C yH4ETOM COBPEMEHHOTO
YPOBHS pa3BUTHS Haykn 1 BO3PaCTHbIX
0Cc0o6eHHOCTEN 00Y4aKLLMXCS.

12. O6bemM gucuMnnnHbI B 3a4eTHbIX eauHuUax/yac — 16/576.

CDopma npome)KyTquoﬁ aTTeCTauun 3aqdem, 3K3aMeH.




13. TpypoemkocTb No Buaam y4yebHon paborbl

Ou4Hasn ¢popma o6y4eHus

TpyooemMkocTb
Bug yuebHorn paboTsl [lo cemecTtpam

Bcero 7 > 3 2 5

KoHTakTHas paboTta 224 52 54 52 36 30
B TOM 4YuUCne: nekumn 86 18 18 18 18 14
npakTu4eckme 138 34 36 34 18 16

CamocTosaTensHasa paboTta 244 56 54 56 36 42

[MpomexyToyHas atTecTaums — 3k3aMeH, 3a4eT 108 36 36 36 0 0
Wtoro 576 144 144 144 72 72

3ao4Hasn ¢popma ob6y4eHus
TpygoemkocTb
Bug yuebHown paboTbl Mo cemecTpam

Beero 2 3 4 5 6 7

KoHTakTHas pabota 76 10 10 20 16 10 10

B TOM 4yncne: nekuum 30 4 4 8 6 4 4

npakTuyeckue 46 6 6 12 10 6 6

CamocTosaTenbHas pabota 465 62 53 115 119 58 58

[MpomexyToyHas aTTecTauus — 9k3ameH, 3adeT 35 — 9 9 9 4 4
Wtoro 576 72 72 144 144 72 72

13.1. CopepkaHmne ANCLUMNIIUHBI
Ne HanmeHoBaHue CopepxaHve pasgena aMcunnimHbl Peanunsauus
n/n pasgena oucumMnimHbl pasgena
OVUCLMNIMHBL  C
NMOMOLLbIO

OHNamnH-kypca

AYMK

1. Jlekuum

OnemeHTbl TeOpUK
MHOX€ECTB

1) MNMoHsATue MHOXecTBa. dnemeHT MHoXecTBa. O6o3HaveHne
MHOXECTB M €ero anemeHToB. KoHeyHble n BGeCKOHeuHble
MHOXecTBa. [lyctoe MHOXecTBo. 3agaHne MHOXeCTBa.
Cnocobsl 3agjaHus MHOXECTB. MoamHoXecTBO.
CobcTtBEHHbIE U HecobCTBEHHbIE MNoOAMHOXecTBa. Yucno
BCEX NMOAMHOXECTB KOHEYHOro MHOXECTBA. YHMBepcanbHoe
MHOXeCTBO. PaBHble MHOXecTBa. CBA3M (OTHOLLEHUS) MexXay
MHOXecTBamn. M3obOpaxeHne MHOXECTB C  MOMOLLbIO
Onarpamm (KkpyroB) Sunepa.

2) TlepeceyeHne mHoxecTB. OO603HavyeHWe onepaumm
nepeceyvyeHnss MHoxecTB. MnntocTpauns Ha kpyrax Ownepa.
CBoiicTBA  KOMMYHWKATMBHOCTM U acCOLUMATMBHOCTU
nepeceyeHns MHoXecTB. [loka3aTenbCTBO 3TUX CBOMCTB U UX
unncTpaumMa  Ha - kpyrax Ownnepa. YactHble cnyyam
nepeceyeHuns MHOXeCTB. O6benunHeHne MHOXeCTB.
O6o3Ha4yeHne onepauumu obbeanHeHns MHOXeCTB.
Mnnioctpauusa Ha  kpyrax Onnepa. Vcnonb3oBaHue
00beMHEHNS MHOXECTB B KypCe MaTeMaTuKM HavanbHOM
wkonbl. CBOWCTBA KOMMYHUKATUBHOCTU M acCOLMATUBHOCTU
o6beauHeHNss MHoXeCTB. [loka3aTenbCTBO 3TUX CBOWCTB U
UX WNnCcTpauMs Ha kpyrax Owunepa. YacTHble crniyyam
06beauHeHNst MHOXECTB. PasHocTb MHOXECTB.
O603Ha4veHne onepauun pasHOCTU MHOXECTB. MnncTpaums
Ha Kkpyrax Junepa. [lononHeHMe MOAMHOXeCcTBa [Jo




MHOXeCTBa, 0603HavYeHne, UNMCTpauns Ha Kpyrax dunepa.
VMcnonb3oBaHme pasHOCTM MHOXECTB B TOM Cryyae, Korga
OOHO MHOXECTBO $BISIeTCS MOOMHOXECTBOM [Apyroro, B
Kypce MaTemaTuK1 HadanbHOM LUKOSbI.

3) Pa3bueHne MHOXecCcTBa Ha knaccbl. Knaccudukauums.
[ekaptoBo  npousBegeHne  MHoxecTB.  O6o3HauyeHue
onepauun [JekapToBa NPOM3BEAEHUSI MHOXecTB. Yucno
31EMEHTOB [eKkapToBa Mpou3BeneHnUst MHOXeCTB. [lekapToB
kBagpat MHOXeCTBa. AHTUKOMMYHMKATUBHOCTb n
aHTMacCcoLMaTUBHOCTb AeKapToBa NPOM3BEAEHUA MHOXECTB.
OncTpmbyTUBHOCTL AekapToBa MNPOWM3BEAEHMS MHOXECTB
OTHOCUTENBHO OOBEAMHEHVMS W Pa3HOCTU  MHOXECTB.
[okaszaTtenbctBo 3TMX CBOWCTB. [loHATME  KOpTexa.
[ekapToBO NpoM3BEeAEHNE KOHEYHOrO YMCra MHOXECTB.
Pa3znnyHble cnocobbl unncTpaumm JekapToBa
npou3BefeHnsl MHOXXeCTB

CooTBeTCcTBUSA U
OTHOLWeHNn4a

4) CooTBeTcTBME MeEXOY 9neMeHTaMu [OBYX MHOXEeCTB.
OnpepeneHne n obosHaveHne. O6nactv OTNpaBneHus U
nNpunbbiTnsA, obnacTe onpeaeneHnss 1 MHOXECTBO 3HAYEeHUN
cootBetcTBMs. O6pa3 u npoobpas. pacd cooTBeTCTBUS.
padmk cooteBeTcTBUsA. Cnocobbl 3agaHWsi COOTBETCTBMS.
lMpumepbl  COOTBETCTBUS  MeXAy  9ONeMeHTamun  OBYX
MHOXECTB B Kypce MareMaTWKW HayanbHOW  LUKOJbI.
O6paTtHble " NPOTUBOMOSOXHbIE COOTBETCTBUS.
OtobpaxeHuss n ux Buabl. 'pacd u rpaduk otobpaxeHus.
B3avMMHO oOpHO3HauHble OTOOpaxeHusi. PaBHOMOLUHEIE
MHOXeCTBa.

5) BuHapHble OTHOLWEHUA Ha MHOXecTBe. Cnocobbl 3agaHus
OTHOLLEHUS Mexay anemMeHTamu MHoxecTea. [lpumepsl
OTHOLLUEHUN MexXay 3nemMeHTamMnm MHOXeCTBa B Kypce
MaTeMaTUKNM HadvanbHOW wWwkKomnbl. CBOMCTBA OTHOLLEHWUN.
OTHOLWEHMEe 3KBUBANEHTHOCTM U pa3bueHne MHOXeCcTBa Ha
knaccbl. OTHOLWIEHMS CTPOroro M HEeCTpOroro mnopsiaka.
YnopsagoYyeHHblE MHOXECTBA.

3nemeHThI
MaTemMaTU4Yeckomn
NOrukn

6) MoHsATua. O6bEM 1 cogepkaHue noHaTus. Onpepenexve,
cBOMCTBA WU npusHakn noHatusa. Onpegensemble U
Heonpegensiemble  noHATUs.  Cnocobbl  onpegeneHus
noHATMs. TpeboBaHusa K onpegeneHuaMm. CTpykTypa
onpeeneHns Yyepes poa 1 BUOOBOE OTNNYUe.

7) OtHoweHua  Mexagy noHatusmu.  Mnmoctpauwms
OTHOLLUEHUIN MeXAy MOHATUAMU C MOMOLLbIO Kpyros dunepa.

8) BhbickasbiBaHUA: onpeneneHune, obosHavyeHme. 3HaveHus
WUCTUHHOCTU  BbicKasbiBaHus. [lpocTble ¥ COCTaBHble
BbICKa3bIBaHUS. Jlornyeckne onepauuu Hag
BbICKa3bIBAHUAMMW: KOHBHOHKUNS, AU3BIOHKUNS, UMMNMKaLus,

3KBMBaneHUus, oTpuuaHne. Tabnuubl 3HAaYEHUA NCTUHHOCTU
nornyecknx onepauui. Jlormyeckue copmynel. TaBTonoruu.
9) BbickasbiBaTenbHble hopMbl (Npeaukathl): onpeaenexune,
obo3HaveHne. OO6nacTtb onpegeneHns U  MHOXECTBO
WUCTUHHOCTW NpeaukaTa. MNpocTble n cocTaBHble NpeaukaThbl.

Jlornyeckne onepaumm Hag npegukaTamMu: KOHBLHOHKLNS,
ON3BIOHKUUA, UMNIMKaUUS, SKBMBANEHUMS, OTpULAHKE.
MHOXecTBa  UCTUHHOCTM  MIOTMYECKMX  onepaumin  Hapg
npegukaTamu. KBaHTOpHbI. OnpepenexHune 3Ha4YeHun
UCTUHHOCTU  MNPenyioKeHUn,  codepXaliMx  KBAHTOPbI.
OTpuuaHue  BbiCKasblBaHWA,  COAEPXALUX  KBAHTOPbI.
OTHOLEHMA NOrMYeckoro crnefoBaHWMs M PaBHOCUMBHOCTMU.
Heobxogumble 1 JOCTaTOYHbIE YCOBUSI.

PasnnuHble noaxoabl K
MOCTPOEHUIO  CUCTEMBbI
Lenbix
HeoTpuuaTenbHbIx
yucen.

10) TeopeTUKO-MHOXECTBEHHbIA MOAX04 K MOCTPOEHMUIO
CUCTEMbI  UENbIX HeoTpuuaTtenbHbix 4ucen. [loHaTue
HaTypanbHOro 4mMcna u  Hynsa. MHOXeCcTBO  UenbIX
HeoTpuuaTtenbHbIX Yncen. OTHOWEHMA «KPaBHOY», KMEHbLUEY,
«bonblle» Ha MHOXECTBE LeNblX HeoTpuuaTenbHbIX YMCen.
HatypaneHbin pag. Pag uenbix HeoTpuuaTesibHbIX Yucern.




CrnoxeHne Ha MHOXECTBE LiefblX HEOTPULATENbHbBIX YACEN U
ero ceovictea. BBegeHune onepaumm CrnoxeHnsa B HayarbHOM
Kypce wmMaTemaTukn. BbluMTaHnme Ha MHOXecTBe LUenblX
HeoTpuuaTenbHbIX Yncen. CeA3b BbIYUTAHUA CO CITOXKEHNEM.
BBegeHne onepauum BblMMTAHUA B HayvanbHOM Kypce
mMaTemaTukn. [lpaBuna BbIYMTAHUA 4YUCAa M3 CYMMbl U
CYMMbl M3 4ucra. YMHOXEHMEe Ha MHOXEeCTBe LerbiX
HeoTpuuaTenbHbIX Yucen u ero ceonctaa. CBA3b YMHOXEHUSA
CO cnoxeHuvem. BsepgeHue onepauun yMHOXEHUS B
Ha4YanbHOM Kypce MaTeMaTuku. [leneHme Ha MHOXecTBe
LuenbliXx HeoTpuuaTesnbHbIX YXCEN: MO COAEPXaHWIO W Ha
paBHble 4acTu. CBA3b OeNneHus ¢ yMHoXeHuem. Crnyyam
peneHns ¢ Hyném. BsepgeHve onepauun geneHus B
Ha4YanbHOM Kypce wmaTtemaTuke. [leneHne C OCTaTKOM.
MpaBuna geneHns cymMmmbl 1 NPOU3BEAEHMS HA YMCHO.

11) AkcuomaTuyeckoe MNOCTPOEHWE CUCTEMbl HaTyparibHbIX
yncen. lNMoHaTne o6 akcuomaTnMyeckom MeToae NOCTPOEHUS
Teopun. OTHOLIEHME «HEMOCPEACTBEHHO CcreaoBaTb 3ax.
Cuctembl MeaHo. HaTtypanbHbii pag. OnpegeneHune uenoro
HeoTpuuaTtenbHoro uucna. Pag uenbix HeoTpuuaTenbHbIX
yncen. Metog maremartumyeckon MHAyKUMKM. CnoxeHune Ha
MHOXECTBE LieNblX HeoTpuUaTeNbHbIX YNCEN N ero CBOWCTBA.
Tabnuua cnoXeHust 0OAHO3HAYHbIX YMcen. 3aKOoHbl CIOXEHUS.
12) YMHOX€EHMEe Ha MHOXECTBE LEeNbIX HeoTpuuaTeNnbHbIX
ymMcen n ero ceouncTea. Tabnvua YMHOXEHUS] OQHO3HAYHbIX
yncen. 3akoHbl YMHOXeHMS. BbluMTaHMe Ha MHOXecTBe
LenbIX HeoTpuuaTenbHbIX YMCEN U ero ceowncTBa. Tabnuua
BbluMTaHMa uucen. [lpaBuna BbluMTaHusA. [eneHue Ha
MHOXECTBE LefblX HeoTpuLaTeNbHbIX YUCEN, Kak onepauus
obpaTHas YMHOXEHMIO. Heobxogumoe ycrosue
CYLLLECTBOBAHMNSI 4aCcTHOro HaTypanbHbix 4ucen. [Mpasuna
nenenus. [eneHne ¢ ocTtatkom. CBOWCTBA MHOXeCTBa
uenbix HeoTpuuaTernbHbIX Yucen. MHOXeCTBO HaTyparbHbIX
yucen Kak rpynna.

13) HatypanbHoe 4ucno Kak pesynbTaT U3MepeHusi
BenunuuHbl. MNMoHATHME OTpeska HaTypanbHOro psga uucen u
CYETa 3MEMEHTOB KOHEYHOro MHoXecTBa. [lopsakoBble K
KONMYeCTBEHHbIE HaTypanbHble Yncna. Cucrema nsmepeHus
BeNMYMHbI.  TOHATMA  MepkM N Mepbl  BENUYMHbI.
HaTtypanbHoe 4ncno kak mepa BenuuuHbl (OfMHbI OTpeska,
nnowaan  npsMOyrosfibHUKa, O6bEMa  MPSAMOYrofibHOro
napannenenunega, Maccbl Tena, MNPOMEXyTka BpPEMEHN).
CyMma HaTypanbHbIX YMCEN Kak Mepa BENWYUHbI, Hanpumep,
ONWHbI OTpesKa, COCTOSILLEero U3 ABYX [OaHHbIX OTPE3KOB.
PasHoCTb HaTypanbHbIX 4MCen Kak Mepa BeNU4uHbI,
Hanpumep, AONVHbI OTpe3Kka, SBMsSLWEerocs OOMofHEHNEM
ofHoro oTpeska [0 Apyroro. lNMpousBeaeHne HaTypanbHbIX
Yncen Kak mMepa BESIMYUHbI, Hanpumep, OfvHbI OTpe3ka B
pe3ynbTate nepexoga OT OOHOW eauHuubl K apyron, 6onee
Mernkon. YacTHoe HaTypanbHbIX YNCEN Kak Mepa Benn4uHbl,
HanpuMMmep, OJIMHbI OTpe3ka B pes3ynbrarte nepexoga oT
OLHOW eguHULBI ONUHBI K OpYyron, 6onee KpyrnHowm.

Cuctembl cHUCTIEHUS

14) TloHsaTMe cucTembl cuyucneHus. [lo3VUMOHHBIE 1
HEeMNO3ULMOHHbIE CUCTEMbI cyucneHus. [ecaTudHas cuctema
cuucneHus. [ecsaTuyHasi 3anucb HaTypanbHOro u4ucra.
HassaHne uncen. CpaBHeHue uucen. PaspsagHble eguHuLbl,
knaccbl 4ucen. CrnioxeHuMe MHOro3Ha4HbIX 4ucen U ero
anroputM. BbluMTaHMe MHOrFO3Ha4HbIX 4Yucen WU ero
anroputM.  YMHOXEHMEe MHOro3Ha4yHblX 4uMcen u ero
anroputm. [leneHne MHOro3Ha4yHbIX YMCEN M €ro anropuTm.

15) T[MO3MUMOHHbIE CUCTEMbI CYUCMEHUS, OTMWYHbIE OT
DECATUYHOM CUCTEMbI CYMCIIEHUs. 3anncb U YTEHWUE Yucen.
CpaBHeHue uncen. ApudmeTtudeckme genctems. lNepexoq ot
3anncu Ymucna B 0gHOW CUCTEME CUYUCNEHMS K 3anucu ero B




OPYron cucteme CYMCNeHus.

JenumocTtb Ha
MHOXeCTBe LienbiX
HeoTpuuaTenbHbIx
yucen

16) OTHOWeEHMe [OEenuMMOCTM Ha MHOXECTBE  LEerbIX
HeoTpuUaTenbHbIX YMCENT U ero CBOWCTBa. Mcnomnb3oBaHue
OTHOLLEHUS AeNnMMOCTU B KypCce MaTeMaTuMKU HadanbHOMW
Wwkonbl. TeopemMbl O AeNMMOCTU CYMMbl, pPasHOCTU W
npousBeneHnsa uucen. Teopema O HeOenMMOCTU CYyMMbl.
MpusHakn pgenumoctn Ha 2, 3, 4. 5, 9, 25. lpocTbie u
cocTaBHble u4ucna. CeonctBa nNpocThix 4ucen. Cnocobbl
pacno3HaBaHusa NPocTbiX Yncen. PeweTto 3paTtocdeHa.

17) Teopema EBknnga o MHoXecTBe npocTbix Yucen. ObLlee
KpaTHoe u obwwmn genutenb 4ucen. HaumeHbluee oOuiee
KpaTHoe uucen wn ero cBowncTBa. Hambonbwunm oOwmn
Oenutenb Y1cen n ero ceoncTea. BaanmHo-npocTbie vncna.
MpusHakm penuMmocTn Ha coctaBHoe u4ncno. OcHoBHas
Teopema apudmetukn. HaxoxgeHme HOO mn HOK uwucen,
ncnonb3ys KaHOHW4eckoe pasnoxeHwue, anropuTmbl
HaxoxgeHusa HOO n HOK. Anroputm EBknnga.

PacwwnpeHne noHATUA
yucna

18) TloHaTne anrebpauveckor onepauun. Csonctea
anrebpaundeckux onepauun. Anrebpanyeckme CTPYKTypbl C
oOHOW 1 AByms anrebpanyeckumm onepaunsmm.

19) WcTtopusa BO3HWMKHOBEHWS MOHATUWA OTpuLaTeENbHOro
yucna, uppaumoHaneHoro uyucna. TpeboBaHusa K npoueccy
pacwuvpeHus noHatua uucna. OTpuuaTenbHble Lenble
yucna. Moaynb uenoro uucna. Onepauuv Hag uenbiMU
yucrnamn. CBoWcTBa MHOXecTBa LUenbix uucen. Konbuo
LenbIxX yucen. O6blKHOBEHHas apobb. MoHsaTHe
0bOblkKHOBEHHOW [Opobu B Kypce MatemaTuKM HayvanbHOW
wkonbl. PaBHble pagpobu. OCHOBHOE CBOWCTBO [AOpobu.
CokpaweHnne ppoben. [lpuBeneHne ppoben k obuemy
3HameHaTento. OTHOLWEHNE «PaBHO» HA MHOXeCTBe Apoben.
20) T[loHATME nNONOXWUTENbHOMO pPauMOHaNbHOrO 4Yucna.
CnoxeHne  NONOXWTENbHbLIX  paUUOHanbHbIX  YuCen.
MpaBunbHble 1 HenpaBunbHble Apobu. CmeluaHHble yucna.
3aKoHbI (cBowicTBa) CrnoXeHus NONOXUTENbHbIX
pauuoHanbHblX  4ucen.  BbluuTaHme  NOMOXWUTENbHbIX
pauMoHanbHbIX  YMCEN.  YMHOXEHME  MOMOXWUTENbHbIX
paunoHanbHbIX 4ucen. 3akoHbl (CBOWCTBA) YMHOXEHUS
NONOXUTENbHbIX pauvoHasnbHbIX yucen. OeneHve
MONOXUTENbHbIX pavumoHanbHbIX yucen. CsolicTBa
MHOXeCTBa MONOXUTENbHbIX pauMoHanbHbIX uYucen. [lone
pauMoHanbHbIX YAcen.

21) MoHATne 1 obo3HaveHne aecAaTnyHom apobu. Onepauuu
CMOXEHUs, BbIMUTAHWUS U YMHOXEHWs Hag [OeCATUYHbIMU
apobsamu. CpaBHeHue pJdecaTudHbix gpoben. O6palueHune
0bBblkHOBEHHON Apobu B gecAaTuyHyto Apobb. beckoHeuHble
AecATNYHble nepuoandeckne Apobu. [eneHne OecATUYHbIX
apobein. O6pauleHue 6eckoHe4YHon [EeCATUYHOM
nepuogunyeckomn opobu B 06bIKHOBEHHYHO ApOOb.

22) TlMoHATUE NONOXUTENBHOMO MpPpPaUUOHANbLHOro 4Yucna.
MonoxuTenbHble AewcTBUMTENbHbIE 4Yucna. Onepaumm Hag
NONOXWUTENbHLIMA ~ OEACTBUTENbHLIMA  YUCHaMn.  3aKOHbI

CITOXeHund n YMHOXEHUA. CBolicTBa MHOXeCTBa
MNONOXXUTEeJbHbIX ,El,eI7ICTBI/ITeJ'IbeIX yucern. MNone
[OEeNCTBUTENbHBIX yucen. B3anmHo O[HO3Ha4yHoe

COOTBETCTBME MEXOY MHOXECTBOM OENCTBUTENbHBIX YNCEN
" MHOXECTBOM  TOYE€K  MpPSIMOM. Onepauuu Hag
JencTBUTENbHBIMA ymncnamu. CsoictBa MHOXecCTBa
[EeNCTBUTENbHbIX yucern. PacwupeHue MHOXecTBa
JeNCTBUTENbHbIX Yncen. NoHATME KOMMNEeKCHOro Yymcna.

BblipaxeHus,
paBeHCTBA,
HepaBeHCTBa,
ypaBHeHUs, PyHKLMK

23) AndasBuT  MmaTemaTtudeckoro  Asblka. Yucnosoe
BblpaXX€HMWe M ero 3HayeHue. YucnoBble paBeHCTBA U UX
cBonctBa. Yucnosble HepaBeHCTBA U UX CBOWCTBA.
KOHBIOHKUMA 1 OU3BIOHKUUSA  YUCMOBLIX  HEpPaBEHCTB.
BblpaxxeHne ¢ nepeMeHHoW, ero obnactb onpegeneHus.




ToxpgecTBeHHble Npeobpa3oBaHnsl BblpaXXeHUN. TOXAECTBO.
[MoHaTWe MHorouneHa. BbluncneHne 3HavyeHU MHOroureHa.
Cxewma ['opHepa, ero anropuTtm. MNoHATME KOPHS MHOTOYNIEHA.
HaxoxaeHune KopHen MHOrovneHa, ero anroputm.

24) YpaBHeHne ¢ ogHowm nepemeHHon. KopeHb (pelueHue)
ypaBHeHusa. Obnactb onpegeneHns ypasHeHus. MHoxecTBO
pelleHun ypaBHeHunsa. PaBHOCUNbHbIE ypaBHEHUsI. TeopeMbl
O pPaBHOCWUMBHOCTU YypaBHEHWW. [lOHATME COBOKYMHOCTU
ypaBHeHui. PelieHne ypaBHeHu Buga |x|=a, ana a>0, n (x-
a)(x-b)(x-c)...(x-g)=0. YpaBHeHMEe C OBYMSI MNEpPEMEHHbLIMMU,
€ro MHOXECTBO pELUeHUN. YpaBHEHWE IMHUM B CUCTEME
KOOpOWHAT Ha MIIOCKOCTU. YpaBHEHNE OKpYXHOCTU. Cuctema
OBYX YpaBHEHUN C [OBYMS MEPEMEHHbIMW, €€ peLleHus.
padmyeckoe pelleHne cUCTEMbI ABYX YPaBHEHUIN C OBYMS
nepemMeHHbiMU. MHOXECTBO pelleHWA CcucTteMbl  ABYX
NVHENHbIX YpaBHEHWW, reoMeTpuveckasl WHTepnpeTaums.
PeweHne ypaBHEHUW U CUCTEM YypaBHEHWUA METOAOM
BBELEHUS HOBbIX nepemMeHHbiX. OgHOpOoAHbIE ypaBHEHUSA U
CUCTEMbI ypaBHEHUN, UX peleHns. YncneHHble MeToAabl
pelleHns anrebpanyeckux ypaBHeHUn. NIx anroputmebl.

25) HepaBeHCTBO C OOHOM MNEPEMEHHOW, €ro peLleHus.
O6nacTtb onpepgeneHns HepaBeHCTB. MHOXeCTBO peLueHun
HepaBeHcTBa. PaBHocWnbHble HepaBeHcTBa. Teopembl O
paBHOCUINBHOCTK HepaBeHCTB. CMcTemMa HEPaBEHCTB C OAHON
nepemMeHHon, eé peweHns. MHOXeCTBO peLLUEHUIA CUCTEMbI
HepaBEHCTB C OAHOW MepemMeHHOWN. PelueHne HepaBeHCTBa
Buaa |x|<a, ona a>0. CoBOKYNHOCTb HEpPaBeHCTB C OAHON
nepemMeHHon, €€ peweHns. MHOXeCTBO  peLueHui
COBOKYMHOCTU HEpaBEHCTB C OAHOW nepemeHHon. PewweHune
HepaBeHcTBa Buaa |x|>a, ana a>0. PelleHne HepaBeHCTB
MEeTOAOM  WHTepBanoB U rpaduyeckum  MeToOOoM.
HepaBeHCTBO C [OBYMS MNEPEMEHHbIMW, €ro peLUEHMs.
"padmyeckoe pelleHne HEPABEHCTB U CUCTEM HEPABEHCTB C
OBYMSsI NEPEMEHHBIMMU.

26) ®yHkumm. OnpegeneHue uucrnosor yHkuun. Cnocobbl
3apjaHusa  yHkuun. paduk  dyHkuuun. BospacTaHue wu
ybbiBaHne yHKuMN. MOHOTOHHOCTbL (YHKUUKN. YETHBIE 1
HeYéTHble dyHKuuK. [oHATME O NepuoguYHOCTU OYHKLMMW.

Mpsamas NponopLnOHarnbHOCTb. PyHKUmA npsMon
NponopLuoHanbHOCTH, eé CBOMWCTBA " rpaduk.
Mcnonb3oBaHve npsAMon MNpOnopLUOHansHOCTM B Kypce
MaTemMaTuKu HavanbHon LLIKOSTbI. O6paTHas
NponopLUOHanNbHOCTb. PyHKUNS obpaTtHon
NPOMNOpPLNOHANBHOCTH, eé CcBOMCTBA n rpadouk.

VMcnonb3oBaHme obpaTHOW MNpPOMNOPLMOHaNbHOCTM B Kypce
MaTeMaTUKN Ha4anbHOM LUKOSbI.

27) ToHATne ApOGHO-NMHENHON (YHKLUUK, €€ CBOWCTBA M
rpacpuk. JlnHenHaa dyHKUMA, €€ cBoilcTBa U rpaduk.
KBagpatnyHaa  cyHKuus, eé cBoucTBa U rpaduk.
MNocTpoeHne rpacduka dyHKUMM C MoAyneM, MWCMNonb3ys
onpegeneHne wmoaynsa. [locTtpoeHne rpaduka dyHKUUK
NyTéM napannenbHoro nepeHoca CUCTEMbl KOOpOWHAT.
JInHenHble npeobpasoBaHus rpadpuka dyHKUUN.
FeomeTpnyeckne npeobpas3oBaHusa rpaduka  QYyHKLMK.
PacTtsxkeHne u cxatmne rpaduka dyHkumn. NeomeTpunyeckoe
MECTO TOYEK Ha NNOCKOCTU

BenununHbi
n3mepeHuns
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28) OTpaxeHue CBOWCTB peanbHOro Mupa 4epes MoHsATMe
BenuumHbl. OnpepeneHne BenuuuHbl. eomeTpuyeckue
BEMWYMHbI.  ®Pusmdeckme BenuyuHbl. OpgHOpoAdHblE U
HeoOHOpOAHble  BenuuuHbl.  [1pon3BoAHbIE  BENUYMHLI.
CkansipHble BennyuHbl. AgAWTUBHBIE BENUYMHBLI. BenuunHel,
ulyyaemble B Kypce MaTeMaTuKM Ha4vanbHOMW  LUKOSIbI.
AOOVNTUBHO-CKansipHble BEnWYMHbI, MX cBowcTBa. Cucrtema
n3MepeHns af4AVTUBHO-CKaNSPHON BEMNWYMHbI.




Xapaktepuctvka  pesynbTata  W3MEpeHWs  BESTUYMHBI.
Uctopus pasBuTns CUCTEMBI eovHnL BEMWYVH.
MexagyHapoaHas cuctema eavHuLL.

29) OnuHa oTpe3ka n ero usmepeHune. Cousmepumble U
Hecousmepumble OTpe3ku. [AnuHa NOMaHOW NMHUK U Ay,
Cnocobbl wuamepeHuss. CraHgapTHble eauvHUUbl  OfWHbI,
OTHOLLEHUA Mexay HuMU. CBOMCTBA YMCMNEHHBLIX 3HAYEHWN
OnuHbl. BenuunHa yrma un eé uamepeHue. CtaHaapTHble
€MHULbI BEMWYUHBI Yria, OTHOLIEHUS MEXAY HUMMN.

30) Tlnowagb durypel M eé unsmepeHue. [loHATUSA
pPaBHOCOCTaBIEHHOCTU " paBHOBEJTMKOCTU dwryp,
OTHOLWIEHMS Mexay HUMKU. CnocoObl BbIYMCAEHUS MoLagen
B HavanbHon wkone. CTaHgapTHble eAuHuUbl nnoLwaau,
OTHOWeEHNA Mexay HumU. CBOMCTBA YMCMEHHBIX 3HAYEHWN
nnowaan. lMnowaam npamMoyronbHWKa, napannenorpamma,
TpeyronbHuKa, Tpaneuuu, Kpyra.

31) O6bém Tena u ero usmepeHune. Cnocobbl M3mepeHus
ob6béma B LWKONbHOW npakTuke. CTaHOapTHble eauHULbI
ob6bEéMa, oTHOoWweHus Mexay Humu. CBOWCTBA YMUCIOBLIX
3HayeHnn obbéma. O6GbLembl Mpu3mbl, NMpamuibl, Lwapa.
Macca Tena u eé nsamepeHue.

32) CraHgapTHble €eOVHWUUbBI MacCbl, OTHOLUEHUS Mexay
HUMK. CBOMCTBA YMCMEHHBIX 3HA4YeHW macchl. Bpemsa n ero
namepenne. Cnocobbl u3MepeHusi. EauHWMUBI M3mMepeHus
NMPOMEXYTKOB  BPEMEHW,  OTHOLIEHWS  MexXay  HUMMW.
3aBMCUMOCTb Mexay BenvuMHamun: a) LeHa, KONUYecTBO,
cToumocTb; ©) CKOpOCTb, Bpems, MNyTb MNPAMOSMHENHOrO
paBHOMEPHOrO ABWXEHUS; B) MPOM3BOAUTENBHOCTbL Tpyaa,
BpeMs, BenM4YMHa BbINOMHEHHON paboThl; ) HOpMa Ha OA4HO
nsgenue, KONWYEeCTBO W3OENUIN, BENUYMHA BbIMOMHEHHOW
pabotbl ¥ Ap. Vcnonb3oBaHve 3aBUCUMOCTW  Mexay
BEMMYMHAMU MPU peLleHnn 3a4ay B Ha4anbHOW LIKOe

10.

FeomeTpuyeckne
npeobpasoBaHus uUryp
Ha MIIOCKOCTMU.

33. MoHaTMe  npeobpasoBaHus NSIOCKOCTH. Buabl
npeobpasoBaHui. ToxaecTBeHHOe npeobpasoBaHue
nnockocTu. MNMoHsATUe ABWKeHNs. Buabl ABUXKEHWI NNOCKOCTU:
napannenbHbIi MepPeHoC, MOBOPOT, LieHTpanbHasi U oceBas

CUMMETPUN.
34. lNMpeobpasoBaHue nogobus u ero ceorcTea. omoTeTus
Kak YacCTHbIN cnyyan nogobus. Komnosunuusa

npeobpasoBaHuin. HenogsBwkHble TOYKM W MNpsMble MpU
npeobpa3oBaHnsIX NIIOCKOCTH

11.

MaTtemaTtnyeckme
cpeacTea obpaboTkun
nHpopmauum

35. Tabnuua kak cpenctso 06paboTkm  uHOPMaLUK.
MpaBuna odopmneHnsa Tabnuu. 3NeMeHTbl CTaTUCTUYECKNX
Tabnuu. padbl kak cpeactBo 06paboTkn MHopmauuw.
3apaHne rpadoB ¢ nomowbo  MaTpud. [padmueckoe
npeacrtasnexHune rpacos. Onepauum Hag rpadamu.

36. KombuHaTopuka Kak pasgen MaTemaTUKu.
KombuHaTopHas koHdurypaums. Bnabl n cnocobsl nogcyeta
KOMOMHATOpPHbIX KOH(purypauun. OCHOBHble npaBuna wu
dopmynbl  kombuHaTopukn. BuHoM  HbloToHa w©  ero
pa3noxeHue.
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OnemeHThI reomMeTpumn

37. Bo3HUKHOBEHME U pas3BuTUE reomeTpuun. [enyktmeHoe
noctpoeHve reomeTpum EBknupga. MNprvmepbl HEEBKNNAOBbLIX
reomeTpun.

38. Akcuomatuka [wnbbepta. eomeTpuyeckme Urypebi.
OTHoweHMa paBeHCTBa W nogobuss Ha  MHOXeCTBe
reomeTpuyeckux uryp.

39. TlocTpoeHne reomeTpuUdeckux uryp ¢ MNOMOLLbIO
LUMPKYNS U NUHENKUA. AKCMOMbI UHCTPYMEHTOB MOCTPOEHMS.
3apaya Ha nocTpoeHue, eé€ peweHue. Tunbl 3agady Ha
nocTpoeHne. JneMeHTapHble TMOCTPOEHUS C  MOMOLLbIO
pasnuyHbIX UHCTPYMEHTOB.

40. Teopembl 06 0BLLUMX TOYKAX OKPY>KHOCTU U NpsiMON. [1Byx
OKPY>KHOCTEN. JTanbl pelleHnsi TeOMETPUYECKON 3afaum Ha




NoCTpoeHMe.

41. TloCTpoeHue TPEYrofIbHUKOB U YeTbiPeXyrofibHUKOB.
Mpumepbl 3agja4y  Ha MOCTPOEHUE, HepaspewwnMbiX C
MOMOLLbIO LIMPKYIS U JIMHENKW.

42. MHororpaHHukn. Teopema Jiinepa O MHOrorpaHHMKax.
MpaBunbHble  MHOrorpaHHWkM. MHOrorpaHHukM un  Tena
BpaLLeHUs, n3yvyaemble B LLUKOME, UX XapaKTEPUCTUKN.

43. TlapannenbHoe MNpoeKkTupoBaHMe WU €ero CBOWCTBA.
M3obpaxeHne nNpoOCTPaHCTBEHHbLIX UIYP Ha MNNIOCKOM
yepTexe

2. MMpakTunyeckue 3aHATUSA

OnemeHTbl TEOPUU
MHOXECTB

1) 3apgaHue MHOXECTB MepeyvncreHneMm SneMeHTOB U
XapaKTepucTn4eckMMm CBOMCTBOM.

2) VYcCTaHOBMEHWE OTHOLIEHUA MeXAOy MHOXEecTBamu Wu
MOOENMpPOBaHME STUX OTHOLIEHUA C MOMOLUbI KPYroB
Onnepa.

3) BbinonHeHve onepauui nepeceyeHnst U 0ObeAVMHEHUS C
KOHEYHBbIMW N OECKOHEYHBIMU YUCITOBLIMU M HEYUCITOBLIMU
MHOXeCTBaMu.

4) BbinonHeHve Bcex onepauMd  C  KOHEYHbIMU U
DECKOHEYHBIMM YNCTTOBBIMU N HEYNCITOBBIMW MHOXECTBAMM.
5) N3o6paxxeHne pe3ynbTaToB Onepauun Hag MHOXEeCTBaMu
LUTPMXOBKOW Ha Anarpamme dunepa.

6) [MpoBepka npaBUNBHOCTU pas3dMeHMs MHOXEeCTBa Ha
Krnaccbl U BbIMOMHEHWE KnaccudmKaumm MHOXECTB.

7) HaxoxpgeHnve pekapToBa NPOM3BEAEHUS MHOXECTB, €ro
WNCTPaLMs ¢ MOMOLLLIO rpad)oB M rpacpmkoB

CooTBeTCcTBUA 7]
OTHOLLEHUs

8) Pabota c cooTBETCTBUAMWU MEXOY MHOXECTBAMMU.
YcTaHoBneHve obnactu oTnpaBneHus, obnactu npubbiTus,
obnactu onpegenennsi " MHOXecCTBa 3HaYeHnn
cooTBeTCTBMA. MogenvpoBaHue COOTBETCTBMS C MOMOLLBbIO
rpada.

9) OnpepeneHve oToGpaXeHWst U YCTaHOBMIEHWE CBOWCTB
oTobpaxeHusi. [locTpoeHne CoOTBETCTBUA o0b6paTHOro wu
NPOTMBOMNOMOXHOIO AaHHOMY.

10) PaBota C  OTHOWEHWNAMM Ha MHOXeCTBe.
MogenvpoBaHne  OTHOLWIEHMS C  MOMOLWpb  rpada.
YCTaHOBNEHME CBOWCTB 1 BUa OTHOLLEHMS.

3nemeHThI
MaTemMaTU4Yeckomn
NOruKn

11) PaboTa ¢ matematuyeckummn noHATuamMu. OnpegenexHve
obbeMa n cogepxaHus NOHATUS.

12) YcrtaHoBneHWe  OTHOWEHWA  MeXAy  MNOHATUSMM.
MogenvpoBaHWe OTHOLLEHWUIA MeXAY MOHATUSMU C MOMOLLbIO
KpyroB Ounepa

13) Pabota c BbickasbiBaHusMu. OnpegeneHne UCTUHHOCTU
CMNOXHbIX BbICKa3bIBaHWMN.

14) Pabota c¢ npeavkatamu. OnpegeneHve obnactu
WCTUHHOCTW MNpeaukaTta, ee rpadudeckoe nsobpaxeHue Ha
YMCMOBOW MPSIMON U YNCFIOBOK MIAOCKOCTMU.

15) Pabota C BbICKasblBaHUSIMW, COOEPXaLMMWM KBaHTOP,
onpefeneHne nx UCTUHHOCTU, NOCTPOEHUE OTPULLAHUST TaKUX
BbICKa3bIBaHWN.

16) OTHolleHne JIOrnm4yeckoro crnegoBaHuA 7]
paBHOCUNbHOCTU. HeobxoamMMble 1 4OCTATOYHbIE YCITOBUS.
17) PaboTta c ymosaknioyeHnsamu. BrisiBneHne nornyeckon
CTPYKTYpPbl YMO3aKITIOYEHUA 1N ee NepeBos Ha SA3blK TEOpUM
MHOXEeCTB. BbiacHeHue norn4yeckomn NnpaBuNbHOCTH
NOCTPOEHMS YMO3AKITHOYEHNS

PasnnuHble nogxoabl K
MOCTPOEHUIO  CUCTEMbI
uenbix
HeoTpuLaTENbHbIX
yucen

18) BbIMmonHeHve [EeWCTBUW C HaTypanbHbIMW 4YMcCriamMu B
TEOPETUKO-MHOXECTBEHHOM, aKkCMOMaTUYECKOM NOAXOAE U C
HaTypanbHbIMM 4YMCNAMKU KaK pe3ynbTatamn U3MepeHus
BENTUYUH.

19) [OokasaTenbCTBO MaTtemMaTuyeckux TOXAEeCTB MEeToOOoM
MaTEMaTUYECKON MHOYKLNN.




CucTteMbl cymMcrneHuns

20) BbinonHeHue OencTBuiA € HaTypanbHbIMW 4YMcCaMu B
OEeCATUYHOWN CUCTEME CYUCTIEHNS

21) BbInonHeHwe AEWCTBUIA C HaTyparbHbIMA 4YMCriaMyn B
HEeOECATUYHbIX  MO3ULUMOHHBLIX  CUCTEMAX  CUYUCHEHMS,
OCHOBaHMe KoTopbix MeHbLue 10.

22) BbinonHeHve [eWCTBUA C HaTypanbHbIMWM 4YucriamMu B
HEeOEeCATUYHbIX  MO3ULUMOHHBLIX  CUCTEMAX  CUYUCHEHMS,
OCHOBaHwue koTopbix 6onbLue 10.

23) BbinonHeHne AOeWCTBUMW C AeCATUYHbIMU Opobsamu B
HeAECATUYHBIX MO3NLMOHHBIX CUCTEMAX CUUCTIEHUS.

24) MNepeBoA YMcen U3 04HOM CUCTEMbI CHUCTIEHNS B OPYTYHO.
25) PelweHue 3agad Ha onpegeneHue 3agymaHHOro 4ucra
Mo €ero XxapakTepuctvke B [OECATUYHONW U HeOeCATUYHON
cMcTEMax CYUCNEHMS

JenumocTtb Ha
MHOXeCTBe uernbix
HeoTpuLaTenbHbIX
yucen

26) OnpepgeneHne [enUMOCTUM  YUCEN Ha OCHOBaHWM
Npu3HaKkoB AeNNUMOCTH.

27) OnpepeneHve [enUMOCTUM YUCIOBbLIX BbIPaXEHUN Ha
OCHOBaHWM TEOPEM O OENMMOCTW.

28) [llpegcraBneHne 4mcen B KAHOHWYECKOM  BuUAE.
BbisiBNeHne NpocTbiX 1 COCTaBHbIX YnCEN.

29) Bbluucnenve HOLO u HOK  uucen pasnuyHbiMu
crnocobamu.

30) PelweHne apudmeTuyecknx 3agad C WUCMNOMb30BaAHWEM
HOI n HOK.

31) OokasatenbCTBO YTBEPXKAEHUA O OENMMOCTM METOAOM
MaTeMaTU4eCcKon MHOYKLUN

32) AHanna cBowcTB anrebpanyveckon onepawlmm

33) HaxoxaeHune HEeWTpanbHOro n
NPOTMBOMOSOXHOro/06paTHOrO  anemeHTa anrebpanyeckmx
onepauumn

PacwwnpeHne noHATuA
yucna

34) Pabota c anrebpanyeckumun CTpPyKTypamum C OAHOM
OuHapHon anrebpanyeckon onepauuven

35) PabGota c anrebpauyeckumn CTpykTypamu C OBYMS
OuHapHbIMK anrebpanyeckummn onepaumsiMu.

36) BbinonHeHne AencTBui C LenbiMy Yucnamu.

37) BelnonHeHne gencTBui ¢ paLMoHarnbHbIMY YUCHIaMu.

38) BbinonHeHne aencTBui ¢ AeNCTBUTENbHBIMWU YUCaMN.
39) Pabota Cc  OObIKHOBEHHbIMW U  OECATUYHBIMU
nepuoanyeckumm gpodsmu.

40) T[lepeBog OObIKHOBEHHOM AOpOOM B [AECATUYHYIO U
OEeCATUYHON B OObIKHOBEHHYH.

BbipaxeHus,
paBeHCTBa,
HepaBeHCTBa,
ypaBHeHUs, PYHKLNK

41) HaxoxgeHune 3Ha4YeHne YNCNOBbIX BbIPAXEHNN.

42) ToxpgecTBeHHble npeobpa3oBaHusa anrebpanyeckux
BblpaXkeHUN. [lokasaTenbCTBO TOXAECTB.

43) Anrebpanyeckoe n rpaduyeckoe peLleHne ypaBHEHUN.
44) Anrebpanyeckoe u rpadumyeckoe pelleHue CUCTEM U
COBOKYMHOCTEN ypaBHEHUNA.

45) PelueHue 3agay ¢ NOMOLLbIO YPaBHEHUIN U CUCTEM.

46) Anrebpanyeckoe v rpacmyeckoe peLleHne HEPaBEHCTB.
47) Anrebpaundyeckoe W rpaguyeckoe pelleHue CUCTEM W
COBOKYMHOCTEN HEPaBEHCTB.

48) Pabota c dyHkuMamMu. HaxoxgeHne  obnacTtu
onpegeneHns QYHKUMIW, wuccriegoBaHne dyHKuMA  6e3
cpencTts andpepeHUnanbHOro UCHMCNeHns.

49) TlocTpoeHne rpaduUKoOB U WCCreAOBaHUE CBOWCTB
NVHENHON PYHKUMN U NMUHENHOWN PYHKLMK C MogyneMm.

50) T[locTtpoeHne rpadmkoB W© UCCrefoBaHWE CBOWCTB
KBagpaTU4HOM YHKUMM U KBagpaTU4HONW YHKUUK C
Moaynem.

51) T[locTpoeHne rpadmkoB © uUcCcrefoBaHWe CBOWCTB
OPOBHO-NMHENHOWN (PYHKLMKU U APOBHO-NMMHENHON OYHKLUMMK C
Moaynem.

52) TloctpoeHne rpaukoB YHKUMA C  MOMOLLBIO
reoMeTpUYECcKnx NpeobpasoBaHni.




Benn4unHbi n mx | 53) PelweHne 3agay  Ha  HaxoxAaeHuWe  nnollagen
n3MepeHuns reoMeTpuYecKknx uryp
54) PeweHne 3apay Ha  HaxoxgeHne  00bEeMoB
reoMeTpuyeckux Ten
55) PelueHne TekCTOBbIX 3agad C agauTUBHO-CKaNApHbIMU
BENMMYNHaAMM
10 "eomeTpunyeckne 56) BbinonHeHue npeobpasoBaHui OBWXEHUs C
' npeobpasoBaHust uryp | reomeTpmyeckumMmm courypamm Ha nrocKocTm
Ha MMOCKOCTU. 57) BbinonHenune npeobpasoBaHui nogobwusa c
reomMeTpnyeckumMm courypamm Ha nrocKocTm
58) BbINonHeHMEe KOMMO3ULMIA pasfiMyHbIX Npeobpa3oBaHuii
NIOCKOCTH
11 Martemartunyeckne 59) Pabota c¢ Tabnuuammn Kak cpeacTtBOM 06paboTku
' cpencTtea 06paboTkn | uHdopmaumn. PelueHne nornMyeckMx 3agad C MOMOLLbBHO
nHdopmaLmm Tabnuy
60) Pabota c rpacdamm kak cpeacTtBoM 06paboTku
WHpopmaumn. PelieHne normyeckux 3agady C MOMOLLbIO
rpadoos.
61) PeweHne kombuHaTopHbIX 3agad. PasnoxeHne 6nHoma
HbloTOHa No cTeneHsam
12, OnemeHTbl reomeTpun 62) PelweHne oaneMeHTapHbIX 3ajad Ha MOCTPOeHMEe C

MOMOLLIbIO LIMPKYNS U NIMHENKN

63) MocTpoeHne TpeyronbHMKOB

64) MocTpoeHne YeTbIPEXYrONbHMKOB

65) PelueHne 3agay Ha NOCTPOEHNE METOOOM NepeceYveHni
66) PeweHne 3aga4y Ha nocTpoeHne anrebpanyeckum
METOAOM.

67) PelweHne 3agay 0 MHOrorpaHHuMKax C UCMONb30BaHMEM
TeopeMbl Jnnepa, onpeaeneHne BMaa MHOrOrPaHHUKOB U X
NOCTPOEHME.

68) PeweHne 3apay Ha  HaxoxgeHne  06beMOB
MHOFOrpaHHUKOB 1 Te BpaLLeHUs.

69) PeweHve 3agjad  Ha  HaxoxaeHwe  nnowagen

NOBEPXHOCTU MHOIOrpaHHUKOB U Ten BpalleHnd.

13.2. Tembl (pasaenbl) AUCUUNSIUHBbI U BUAbI 3aHATUN

OuHas ¢hopma o6y4eHus

Bugpl 3aHaTURN (4acos)
Ne HanmeHoBaHue TemMbl
CamocTosaTensbHas
n/n (pasgena) gucumnnuHbl JNlekuun | MNpaktnyeckne | JNlabopaTopHble pa6ota Bcero
1 OneMeHTbl TEOPUN MHOXECTB 6 14 18 38
CoOTBETCTBUA 1 OTHOLLEHUS 4 6 18 28
OnemMeHTbl MaTtemMaTnyeckon 8 14 20 42
NOTVIKK
PasnuyHble noaxonbl K
4 | NOCTPOEHUIO CUCTEMBI LerbIX 8 4 18 30
HeoTpuuaTenbHbIX YMcen
5 | Cucrtembl cuncnenus 4 12 18 34
JenumocTb Ha MHOXEeCTBe
6 | uenbix HeoTpuuaTenbHbIX 4 16 18 38
yucen
7 | PacwumpeHvne NoHATUS Y1cna 10 14 28 52
BbipaxeHus, paBeHCTBa,
8 | HepaBeHCTBa, ypaBHeHus, 10 24 28 62
yHKLMN
Benn4ynHbl 1 X namepeHms 10 12 28
10, "eomeTpuyeckne 4 6 12 29
npeobpa3oBaHnsi Ha NNOCKOCTH
MaTtemartnyeckne cpeacTtea
11. 12 22
0bpaboTkn nHgdopmarmm
12 | OnemeHTbl reomeTpun 14 16 42 72




Ok3ameH 108
Utoro: 86 138 - 244 576
3ao4Hasn ¢popma o6y4eHus
Ne HaunmeHoBaHWe TeMbl Buae! sansT (1acos)
n/n (pasgena) gucumnnuHbl Jlekuun | MNpaktnyeckne | JNlabopaTopHble Camo:;%;;eaanaﬂ Bcero
1 OnemMeHTbl TEOPUU MHOXECTB 3 4 38 45
2 CoOTBETCTBUA 1 OTHOLLIEHMS 2 4 38 44
3 OnemeHTbl MaTtemMaTnyeckon 3 4 39 46
NIOTUKM
PasnuyHble noaxonbl K

4 | NOCTPOEHMIO cUCTEeMb 2 4 38 44
uenbix HeoTpuLaTENbHbIX
yucen

5 | Cucrtembl cyucnenns 3 4 38 45
HdenvMmocTb Ha MHOXecCTBe

6 | uenbix 3 4 39 46
HeoTpuUaTeNbHbIX Yncen

7 | PaclwumpeHne noHaTHsS Yucna 3 5 59 67
BbipaxeHus, paBeHCTBa,

8 | HepaBeHCTBa, YpaBHEHUS, 3 5 60 68
yHKLMN
BenunynHbl n nx namepexmne 2 2 19 23

10, reomeTpunyeckne 1 5 19 29

npeobpa3oBaHnsi Ha NOCKOCTH

1. Martemartnyeckne cpencTea 20 23

06paboTkn nHdopmaLmm

12 | OnemeHTbI reomeTpum 4 6 58 68

3ayér 8
Ok3ameH 27
WToro: 30 46 465 576

14. MeToaun4yeckume ykasaHus ans oby4aroLmxcsi N0 OCBOEHUIO AUCLUNIMUHDI

Mpuctynasa K nayyeHuto yd4ebHOM AUCUMNNUHLI, Npexae Bcero oby4yarlumecs AOSMKHbI
O3HAKOMUTLCA C Yy4eBHON NporpammMon AncUMnIMHbl. BBogHAA nekunsa cogepXxmTt nHdopmMaumio
00 OCHOBHbIX pasgenax paboyen nporpammbl OUCUUMNNWHBI, SNEKTPOHHLIM BapuaHT paboyen
nporpamMmbl pasmeLléH Ha cante b® BI'Y.

3HaHMEe OCHOBHbIX MONOXEHUN, OTPaXeHHbIX B paboden nporpamme LUCLMMIANHDI,
nomoxeT oby4arLmMmMcs OpUEHTMPOBATLCA B M3y4aeMOM Kypce, OCO3HaBaTb MECTO U poflb
n3y4yaeMon OUCLMUNIMHBLI B NOArOTOBKE OyAyLLEro yuMTens HavasnbHbIX KNaccoB, CTPOUTb CBOKO
paboTy B COOTBETCTBMM C TpeboBaHMAMM, 3aNOXEHHbIMM B NpOrpaMmme.

OCHOBHbIMM (hOopMamMn ayauUTOPHbBIX 3aHATUA MO AUCUUNIIMHE SBNSKOTCA NEKUMN U
NnpakTUYeckne 3aHATUSA, MOCeLLeHMe KOTOpbiX 06s3aTenbHO Ans BCeX CTyAEeHTOB (Kpome
CTYAEHTOB, 00yYaloLNXCHa N0 MHAMBUAYANbHOMY NNaHy).

B xoae nekumoHHbIX 3aHATUIA criedyeT He TONbKO CriylwaTb uanaraemblii Matepuan u
KpaTKO €ero KOHCMEKTMpPOBaTb, HO O4YE€Hb BaXHO Yy4yacTBOBaTb B aHanuM3e nNpPUMEpPOB,
npegnaraemMbix npenogaBaTenemM, B PacCMOTPEHUN M pelleHUn npobnemMHbIX BOMPOCOB,
BbIHOCMMbIX Ha obcyxaeHne. HeobxoouMmo KpUTUYECKM OCMbICIMBATbL Npeafiaraembii
MaTepwuarn, 3agaBaTb BONPOCHI KaKk YTOYHSAOLLIErO XxapakTepa, NoMoratrLne ysCHUTb OTAENbHbIE
nanaraemble MoroXeHusl, Tak 1 BONPOCHI MPOAYKTUBHOMO TUMa, HanpaBleHHbIE Ha pacluMpeHme
n yrnybneHne ceBefeHUM No M3y4yaemMon TeMe, Ha BbiSIBIEHWE HeO0CTaTOYHO OCBELLEHHbIX
BOMPOCOB, Cnabbix MECT B apryMeHTauum 1 T.10.

B xoge noaroToBKM K NMpakTUYECKUM 3aHATUSIM HEOBXOAMMO M3Yy4YnTb B COOTBETCTBUU C
BOMpocamMn AN NOBTOPEHWS OCHOBHYI NUTEpaTtypy, NPOCMOTPETb U AOMOMHUTb KOHCNEKThI
NeKUMN, 03HAKOMUTLCS C AONOSTHUTENBHON NUTEPATYPON — 3TO MOMOXET YCBOUTbL U 3aKPEnuUTb
nony4eHHble 3HaHMsa. Kpome Toro, Ans Kakaoro NpakTUYeCcKoro 3aHATUS 4atoTCa NpakTudeckme



3aaHusl, KoTopble Takke HeoGXOAUMO BbINOSHUTL CaMOCTOSTENbHO BO BpeMsi NOAFOTOBKU K
3aHATUIO.

OGsizaTenbHO crneayeT MO3HAaKOMUTLCS C KPUTEPUSIMU OLEHMBAHUS Kaxaon dopmbl
KOHTPOMNsS — 3TO NOMOXET M3bexaTb HeJOYETOB, CHUXKAIOLLMX OLIEHKY 3a paboTy.

Mpn NoAroToBKe K MPOMEXYTOYHOM aTTecTaumm HeobXxoAMMO NOBTOPUTL MPOWMAEHHLIN
maTtepuan B COOTBETCTBMM C Yy4ebHOW nporpaMMon, NPUMEpPHLIM MepevyHeEM BOMPOCOB,
BbIHOCSILLMXCSI HA MPOMEXYTOYHY0 aTTecTaumto. PekomeHayeTcsi MCnosrb3oBaTbh KOHCMEKTbI
NeKUMn W WUCTOYHMKM, NeEpPeyYMCneHHble B Cnucke nutepaTypbl B paboyeri nporpamme
AVCLUMNIVHBI, @ Takke Pecypcbl 3MNeKTPOHHO-6MBNMoTeYHbIX cuctem. Heobxoammo obpatuTb
ocoboe BHMMaHWE Ha TeMbl Y4eOHbIX 3aHATUA, MPONYLUEHHLIX MO pa3HbIM npuynHam. [Mpu
HeobGXoOMMOCTM MOXHO 06paTUTbCA 3a KOHCynbTauMen Wu MeTOAMYECKON MOMOLLb0 K
npenogasatento.

15. lMepeyeHb OCHOBHOM W [AOMNONHUTENLHOW NUTEpaTypbl, PeCypCoOB MWHTEPHET,
Heob6XxoAUMbIX AN OCBOEHUA AUCLUNIIUHDI

a) oCHOBHas nuTepartypa:

Ne n/n NcTouHmnK
Tonkux A.lN. MaTtemaTuka: yuebHoe nocobue ansa CTyaeHToB PaKynbTeTOB MOATOTOBKM yYnTenen
, HavanbHbIx knaccos. Knura 1 [Tekct] / A.l. ToHkux.— 2-e usa., ucnp. — M.: KOY, 2008 .— 616¢.:

Tabn., un.— Hon. YMO no cneuy. nen. obpas. B ka4y. y4ebHoro nocodbus ansa ctyd. neg. By3oB.
006yy. no cneu,."MMMHO" .— ISBN 978-5-98227-087-0

ToHkux A.lN. MaTtemaTuka: yuebHoe nocobue ansa CTygeHToB (hakynbTeTOB NOArOTOBKN yunTenen
2 HayanbHbIX knaccoB. Knura 2 [TekcT]/ A.l1. ToHknx.— 2-e n3g., ncnp. — M.: KOV, 2008 .— 444c.:
Tabn., un.— Hon. YMO no cney. nen. obpas. B ka4y. y4uebHoro nocobus ansa ctyd. neg. By30B.
006y4. no cneu."MMMHO" .— ISBN 978-5-98227-088-7

Typeukun, Bnagumup Axkosnesudy. Matematnka u mnHdpopmatmka.— M.: UHOPA-M, 2010 .—
3 558c. — (Bbicwee obpasoaHune).— fdon. MO P® B kay. y4eb. nocob. ans ctya. By3os, obyy. no
rym.Hanp. un cneu.- (8 nep.) .— ISBN 978-5-16-000171-5

6) AononHWUTENbHas NuTepaTypa:

Ne n/n McTouHNK
Cronnosa J1.IN. MatemaTtuka : y4ebHVK onsa cTyaeHToB ned. By3oB [TekcT]/ J1.IM. Ctonnosa.—
4 M.: Akagemus, 2007 .— 432c. — (Bobicwee npodeccnoHansHoe obpasoBaHue. lNegarornyeckue

cneynanbHocTh).— Jon. YMO no cneu. neq. obpas. B kad. yyebHvka ans cTya. neq. By30B.
06yu. no cneuy. "MuMHQO" -(B nep) .— ISBN 978-5-7695-2758-6

XKonkos C.10. Matematuka n nHdopmatmka ana rymaHntapmes: y4eb. - M.: Mapgapwvku, 2002
5 .— 536¢. : un. — fon. MO P® B kay. y4ebHuka onsa ctyq. rym. crneu. u Hanpasn. By3o0B. - (B
nep.) .— ISBN 5-8297-0089-1

Kosnos B.H. MatemaTuka n nHgpopmatuka / B.H. Kosnos.— CI16.: MNutep, 2004 .— 266c¢.: un.
6 — (YuyebHoe nocobue).— fon. MO P® B kauy. y4eb. nocob. Ans cTyg. ryMaHuT. 1 COLL.-3KOH.
cneu.-(B nep.) .— ISBN 5-469-00382-5

B)MH(pOpPMALMOHHLIE SNEKTPOHHO-06pa3oBaTernbHbIe pecypchl (ouumanbHble PeCYpPChbl UHTEPHET) :

Ne n/n Pecypc

7 MosameHTbe A., Kpynuk C. CTpaTernm pelleHns mateMaTtu4yeckux 3agad: pasnnyHble noaxoasbl
K TMNoBbIM 3agadvam — M.: AnbnuHa MNabnuwep, 2018/
http://biblioclub.ru/index.php?page=book&id=495623 - garta obpaiieHus: 21.05.2019

16. NMepeyeHb y4eObHO-MeTOANYECKOrO 0b6ecneYyeHns ANs caMoOCTOATEeNIbHOU paboThbl dp.)

Ne n/n Pecypc

AnekceeBa I".10, BeikoBa T.I1., Xpunyenko H.N. COopHUK 3agay 1 ynpaxKHEHUN Mo MaTeMaTuKe:
anga cysos [TekcT] / [.HO.AnekceeBa, T.I1. beikoBa, H.WN. XpunyeHko .— M. : Ok3ameH, 2008 .—
8 190,[2] ¢ .— (YuebHuk onsa By3oB) .— Pekom. YMO no cneu. nea. obpas. B kay. y4eb. noc. ans
ctya. By3oB ([Ned. n metog. Hay. obpas.) .— ISBN 978-5-377-00803-3

Paboyas nporpamma gucUMNIIMHbI C TUMOBBIMW OLIEHOYHBIMU CPEACTBaMU pa3MelleHa Ha

9 odmumansHom cante cununana / http://bsk.vsu.ru/ obrazovanie/rabochie-programmy-distsiplin-
po-00p



https://lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=4308&TERM=%D0%A2%D1%83%D1%80%D0%B5%D1%86%D0%BA%D0%B8%D0%B9,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%AF%D0%BA%D0%BE%D0%B2%D0%BB%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://biblioclub.ru/index.php?page=book&id=495623
http://bsk.vsu.ru/

17. OOpasoBaTesfibHble TEXHOSIOrMK, UCNOfib3yeMble Npu peanusauum Yy4ebHOM
ANCLUUNSINHBbI, BKIMOYasi AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonoruun (OOT),
aneKkTpoHHoe oby4yeHue (J0), cmewaHHoe o6y4veHue):Microsoft Office Standard 2007 .

Mpu peanusaumm ANCUUNINHBI MPUMEHSETCHA CMeLlaHHOoe 0By4YeHne C NCMOoNb30BaHUEM:

- obnayHoro xpaHunuwa ktimno@mail.ru;

- 3NIEKTPOHHOW NoYThI, MecceHkepbl (WhatsApp) Ans nHaMBuayanbHbIX KOHCYNbTaLUMWN.

depepanbHbIn nopTan «Poccunckoe obpasoBanHune» http://edu.ru,

Cnosapwu 1 aHuuknoneaun: Akagemuk http://dic.academic.ru.

18. MaTtepmnanbHoO-TexHU4Yeckoe obecnevyeHme AUCLUNIIUHDI

KomnbtoTepbl, 06beanHEHHbIE B CETb C BbIXO4OM B VIHTepHeT 1 obecnevyeHmem goctyna
B 9MEKTPOHHYK MHGOpPMaLUMOHHO-06pa3oBaTenbHyto cpegy BIY u B®, npoekTtop, KOMOHKM,
3KpaH, NpUHTEp.

19. OueHou4HbIe cpeacTBa ANl NPOBeAEeHUA TEKYLIEeM U NPOMEXYTOYHOM aTTecTauumn
MopsgoKk oueHKM ocBoeHust obyyarowmmuca ydebHoro matepmana onpegensiercs
coAaepXaHnem criegyroLmnx pasnenos AUCUUNINHBIL

Ne HavnmeHoBaHue KomneteH | UHamkaTo OueHouHbIE cpeacTBa
n/ | pasgena aMcumnivHbl ums pbl
n OOCTUXEH
na
KOMMeTeH
Lmu
1. Martemartnuecknin guktaHt «MHOXecTBa.
OTHowweHusa mexay MHoxecTBamn. Onepaumm Hag
MHOXECTBaMUY.
2.CamoctodATenbHasa paboTta Ne1 «OTHoLweHus
1 SNeMeHTB! TeopuM Mexay MHoxecTBamn. Onepaumm Hag,
MHOKECTB MHOXECTBaMUY.
3. CamocTogatenbHaga pabota Ne2 «[lekapToBo
npovseeneHne MHoxecTs. PazbrneHne MHOXecCTBa
Ha Knacchbl»
4. TecT Ne1
5. KoHTponbHas pabota Ne1
1.CamocTtosTenbHasa pabota Ne3 «CooTBeTcTBUS
> CooTteeTCcTBUA U Mexay MHoxecTBaMn. OTHOLLEHUSA Ha MHOXECTBE»
' OTHOLLEHUS 2. TecT Ne1
3. KoHTponbHas paboTta Ne1
1. CamoctositenbHass pabota Ne 4 «3nemeHThl
OnemMeHTbl MaTeMaTUYECKON JTIOTUKU»
3. MaTemaTU4ecKkomn Or1K-8 OriK-8.4 2. Tect Ne2
norvku 3. KoHnTtponbHas pabota Ne1
4. Matemartnyeckmm guktaHTt Ne 2
Pasnun4yHble noaxoabl 1. CamoctosTenbHasa pabdorta Ne5 «PasnuyHbie
K MOCTPOEHUIO noaxoAabl K MOCTPOEHMIO  MHOXEeCTBa  LEerbIX
4 CUCTEMBI HeoTpuuaTtenbHbix yncen. MeTton mMatemMaTudecKomn
uenbIx WHOYKUMNY
HeoTpuLaTenbHbIX 2. Tect N3
yucen KoHTponbHas pabota Ne 2
1. CamocTosiTenbHast pabota Ne6
«lMO3UUMOHHBIE CUCTEMBI CHUCTIEHNS»
5. | Cuctembl cuncneHus
2. Tect Ne4
3. KoHTponbHasi pabota Ne 2
[JenvumocTtb Ha 1. CamoctosTenbHasa pabota Ne 7 «[JenMmocTb Ha
6 MHOXECTBEe LienbIxX MHOXeCTBE LiefnblX HeoTpuLaTenbHbIX Yncen»
’ HeoTpuLaTenbHbIX 2. Tect Ne 5
ymncen 3. KoHTponbHas pabota Ne2
7. | PacwmpeHue noHaTus CamoctosaTtencHas pabota Ne 8 «PaumoHanbHble



mailto:ktimno@mail.ru
http://edu.ru/
http://dic.academic.ru/

vyucna

yncna»
2. TecTt Ne 6

3. KoHTponbHas pabota Ne2
4. CamocToaTensHas
«Anrebpanyeckue CTpyKTypbI»

paboTa Ne 13

BblpaxeHus, 1. CamocTtogatenbHaa pabota Ne10 «[locTpoeHue
g, | PaBeHcTsa, rpacpmkoB pyHkLMI. CBOMCTBA OYHKLNN»
HepaBeHCTBa, 2. Tect Ne7
ypaBHeHUs, yHKLMK 3. KoHTponbHas pabota Ne 3
1. CamoctosaTensHas pabota Ne11 «BenuuumHbl
9 BenuumHbl u nx N UX M3mMepeHue»
' namMepeHunsd 2. Tect Ne8
3. KoHTponbHas pabota Ne4
1. Tect Ne10
10 OnemMeHThI 2. CamoctosTenbHasn paboTta Ne12 «PelueHune 3agad
reomeTpum Ha NOCTPOEHME»
3. KoHTponbHas pabota Ne5
2. Martematnueckmin  guktaHt  «MHOXeECTBa.
OTHoweHua mexay MHoxecTBamu. Onepauum Hag
MHOXEeCTBaMUY.
2.CamoctodaATenbHaa pabota Nel «OTHOWweEHUS
1 SNeMeHTL! TeopuM Mexay MHOXECTBaMMU. Onepauuu Hag
MHOXKECTB MHOXECTBaMM».
3. CamoctositenbHass pabota Ne2 «[lekapToBO
npouseBeneHne MHoXecTB. PasbueHne MHoxecTBa
Ha Knacchbl»
4. Tect Ne1
5. KoHTponbHas pabota Ne1
1.CamocTtosTenbHasa pabota Ne3 «CooTBeTcTBUS
> CooTtBeTCcTBUSA U Mexay MHoxecTBamu. OTHOLLEHNSI HA MHOXECTBEY
OTHOLLEHMUS 2. Tect Ne1
3. KoHnTtponbHas pabota Ne1
1. CamoctostenbHad pabota Ne 4 «3nemeHThbl
MaTtemMaTU4YeCcKon NOrnkn»
OnemMeHTbl
3 MaTeMaTU4EeCKOM 2. Tect Ne2
OTKM 3. KoHTponbHas paESOTa Ne1
MKBo-3.1. | 4. Matematudeckmnn guktaHT Ne 2
5. Matematunyeckun gukraHt Ne 3
JenumocTb Ha 1. CamoctosiTtenbHas pabota Ne 7 «[JenMmocTb Ha
MHOXECTBE LienbIX MHOXECTBE LeNbIX HeoTpULaTErNbHbIX YUCen»
4 MKBo-3
HeoTpuLaTenbHbIX 2. TectNe 5
yucen 3. KoHTponbHas pabota Ne2
1. CamocTosiTenbHas pabdota Ne 8 «PaunoHanbHble
yucnar»
5 PaclumpeHune noHaTus 2. Tect Ne 6
yucna 3. KoHTponbHas pabota Ne2
4. CamocTtosaTenbHas paboTta Ne 13
«Anrebpanyeckme CTPYKTypbI»
BelpaxeHus, 1. CamocTtostenbHaa pabota Ne10 «[locTtpoeHnune
6 paBeHCTBa, rpadukoB yHKkumi. CBoncTBa PyHKLNNY»
HepaBeHCTBa, 2. Tect Ne7
ypaBHeHUs, PYHKLUK 3. KoHnTtponbHas pabota Ne 3
2. Tect Ne10
7 AnemeHThl 2. CamoctosiTenbHas paboTta Ne12 «PelueHne 3agad
reomeTpumn Ha NoCTpOoeHMe»
3. KoHTponbHas pabota Ne5
PasnnyHble noaxoabl 4. CamocTosiTenbHas pabota Ne5 «PasnuuyHble
K MOCTPOEHUIO noaxoabl K MOCTPOEHMIO  MHOXecTBa  LerbIX
1 CUCTEMbI HeoTpuuaTtenbHblX 4Yncen. MeTtog MaTemMaTudecKomn
) LenbIx MKBo-3.2. | nHAyKUMN»
HeoTpuLaTenbHbIX 5. Tect Ne3
ymncen 6. KoHTponbHasa pabota Ne 2
2. Cuctembl cumcnexnst 2. CamoctosTtenbHasa pabota Ne6




«MO3NLMOHHBIE CUCTEMBI CHNCTIEHNSA»
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
BbipaxkeHus, 1. CamoctosiTenbHas pabota Ne 9 «PelweHue
3 paBeHCTBa, YpaBHEHUN N HEPABEHCTBY.
) HEepaBeHCTBa, 2. TecT Ne7
ypaBHeHUs, yHKLMK 3. KoHTponbHasa pabota Ne3
4. CamoctosaTensHas pabota Ne11 «BenuuumHbl
4 BenuuunHel n nx N UX M3MepeHue»
' n3mepeHusi 5. TecT Ne8
6. KoHTponbHasa pabota Ne4
1. Tect Ne10
5 OnemMeHThI 2. CamoctosTenbHas paboTta Ne12 «PelueHune 3agad
reomMeTpumn Ha NOCTPOEHne»
3. KoHTponbHas pabota Ne5
6 OnemeHTbl 1. CamocTosiTenbHas pabota Ne14 «3nemMeHTbl
' KOMONHATOPUKU KOMOUHATOPUKNY
1. CamocTosiTenbHas paboTta Ne13
PaclunpeHune noHaTus
1. «Anrebpanyeckue CTpyKTypbI»
yncna
1. CamoctosaTensHasa pabota Ne6
«lMO3ULMOHHBIE CUCTEMBI CHUCTIEHNSI»
2. Cunctembl cumcneHnst
2. Tect Ne4
3. KoHTponbHas pabota Ne 2
BbipaxeHus, MKBo-3.3 | 1. CamoctoaTenbHas pabota Ne10 «[lMocTtpoeHue
3 paBeHCTBa, rpadukoB yHkumi. CBoncTBa PyHKLUNY»
HepaBeHCTBa, 2. Tect Ne7
ypaBHEHNS, PYHKLNK 3. KoHTponbHas pabota Ne 3
1. CamoctositenbHaa pabota Ne15 «PeweHune
MaTtemaTtnyeckme
rfiorm4yeckux 3agad ¢ NnoMoLLbio rpadoB 1 Tabnmuyy
4 cpeacTBa 06paboTkm
2. CamocTtositenbHasa pabota Ne16 «OdpopmneHue
MHdopMaLnm
CTaTUCTUYECKMX TabnuL»
MpomexyToyHasa attectaums Ne1 (Ok3ameH) 1. KomnnekTt ak3ameHaumoHHbIX Bonpocos Ne1
2. KoMnnekT ak3ameHaumoHHbIX BonpocoB Ne2
3. KomnnekT ak3ameHauMoHHbIX Bonpocos Ne2
MpomexyTouHas aTTectauusa Ne2 (Ok3ameH) 4. KomnnekT Bonpocos Kk 3a4eTy Ne1
5. KomnnekTt BonpocoB k 3a4eTy Ne2
MpomexyToyHas attectaumst Ne3 (Ok3ameH)
MpomexyToyHas atTectaums Ned (3ayer)
MpomexyToyHas attectaums Ne5 (3ayer)

20. TunoBble oOUEHOYHbIe cpeAcTBa M MeToAMYEeCKMe MaTepuanbl, onpegensivowme
npoueaypbl oLueHUBaHUSA

20.1 TeKywWMN KOHTPOJb yCNEeBaeMoCTH
Tekywas artrectaumMss NpoBOAUTCA B OPMax: MUCbMEHHbIX pabom (KOHMPOIsbHbIE,
camocmosimesibHble, MamemMamu4eckue OUKmaHmabl); mecmupogaHUs.

CpefacTBa TeKyLLEero KOHTpons

MatemaTunyeckmm gukraHT Ne1
MHoxecTBa. OTHOWEHUA Mexay MHoXecTBamu. Onepauum Haa MHOXeCTBamMu
Llenb: npoBepuntb ChOPMNUPOBAHHOCTb OCHOBHbLIX TEOPETUYECKMUX 3HAHU N BA30BbIX MPAKTUYECKNX
YMEHWI NO JaHHOW TeMe, a TakKe OCO3HAHHOCTb BNaAeHus MaTtepuanom n ymeHne npumMeHsaTb
TeopeTnYecKkne 3HaHUs B NPaKTUYECKON AeATENbHOCTU U NSt NOCTPOEHUS 060CHOBAHHbLIX CY>KAEHWUI



CdhopmynupyinTe onpegeneHne onepaunmn ob6beauHEHNS MHOXECTB.

Cdhopmynupynte onpegeneHue onepaunmn pasHoCTU MHOXECTB.

Cdhopmynupynte onpegeneHne NOAMHOXECTBA JAHHOrO MHOXECTBaA.

Kakne MHOXecTBa Ha3blBalOTCA paBHbIMU?

CdhopmynupyinTe onpegeneHne onepaunm nepecevyeHnss MHOXeCTB.

AcB, acA. MoXHO nu cyguTb 0 NPUHAONIEXHOCTN afiemMeHTa a MHoxecTBy B? OTBeT obocHynTe.

acAnB. Coenante BbIBOA O NMPMHAANEXHOCTM 3fIeMEHTa a MHoxecTBam A n B.

acA/B. CoenanTte BbiBOg O NPUHAAEXHOCTU afieMeHTa a MHoXecTBam A n B.

) agAuB. CgenaiiTe BbIBOA O NPUHAASNEXHOCTUN aNieMeHTa a MHoXXecTBam A u B.

10) MHOXecTBO cogepxuT 5 anemeHToB. CKOJbKO Y HEr0 MOAMHOXECTB?

11) Yto Takoe xapakmepucmu4deckoe ceolicmeo MHOXecmea?

12) AnBzd, CcA, CnB=J. N300pasute mHoxectBa A, B u C ¢ nomowpbio KpyroB dwnnepa.
PaccmoTpuTe BCe BO3MOXHbIE Cry4vau.

13) BcA, CcA, CnB=J. N306pa3nte mHOXecTBa A, B n C ¢ nomowbto KpyroB dunepa. Ckosmbko
cny4vaeB 34ecb BO3MOXHO? OTBeT 060CHynTE.

14) BcA, AcC. U3o6pasute mHoxectBa A, B n C ¢ nomolubto KpyroB dunepa. PaccmoTpute Bce
BO3MOXHbIE Criyyaun.

15) Yemy paBHO 06bEOVHEHNE MHOXECTBA N €0 NOAMHOXECTBA?

16) A={a, b, c, d, e}, B={e, f, k, |, a}. Hangute nepeceveHne aTMx MHOXeCTB.

17)A={a, b, c, d, e}, B={e, f, k, |, a}. Hanante o6beanHeHne aTUX MHOXECTB.

18)A={a, b, ¢, d, e}, B={e, f, k, |, a}. Hangute pasHocTtb MHOXecTB A n B.

19)A={a, b, ¢, d, e}, B={e, f, k, |, a}. Hangute pasHoctb MHOXecTB B n A.

20) Kakne 13 n3yyeHHbIX onepauumn Hag MHOXEeCTBaMMU SABMSIOTCH aHTUKOMMYTaTUBHBIMU?

21) 3anuwunTe 3aKoHbl aCCOLMATUBHOCTU ANd TEX onepaunin, Anst KOTOPbIX OHW BbIMOSHSIOTCS.

22) AccounaTuBHa nu onepaumsi pasHoCcTM MHoxecTB. OTBeT OOOCHYWTE C MOMOLLLI KPYroB
nnepa.

23) 3anuwunTe onpeneneHne AOMNOMHEHNA NOAMHOXECTBA 4O MHOXECTBA.

24) Y70 Takoe yHMBepcanbHOe MHOXECTBO?

25) A={a, b, c, d}, B={c}. Hangute gononHeHne mHoxecTBa B 0o MHOXecTBa A.

26) 3anMwnTe xapakTepmcTnyeckoe CBOMCTBO AOMOSTHEHNSA MHOXECTBA LieNbIX YNCen A0 MHOXEeCTBa
pauyMoHanbHbIX YACEN.

27) 3anuwnTe 3aKoHbl MAEMMNOTEHTHOCTU ANA Tex onepauui Hag MHOXeCTBamu, ANsi KOTOPbIX OHU
BbINONHSAOTCA.

28) 3annwunte 3akoHbl Ae MopraHa gns Tex onepauun Hag MHOXEeCTBaMW, ANS KOTOPbIX OHU
BbIMOJTHSAOTCS.

29) A — MHOXECTBO YeTbIpexyrofibHUKoB, B — MHOXeCTBO kpyro, C — MHOXECTBO To4yeK. 3anuwunte
YyHMBEPCarbHOE MHOXECTBO 4151 3TUX MHOXECTB.

30) A=[1;3], B=(0;5). MoxHO nn HanTu OOMNOfHEHMEe OOHOr0 M3 AaHHbIX MHOXeCTB A0 ApYroro.

HanguTe aT0 4ONONHEHME, €Cnn OHO CyLLecTBYeT.

cerdegserz

MatemaTnuyecknm gukraHT Ne 2
OTHOLWeHUsA Mexay NOHATUAMMU
LUenb: npoBepuTb MOHUMAHWE CYTM OTHOLUEHUN MeXOy MOHATUSAMU, YMEHWe aHanuaupoBaTb 3TU
OTHOLLUEHUS N MOAENNPOBATL MX MPX NOMOLLM KpYroB dunepa
N306pa3nte OTHOLWEHUA Mexay o6bemammn NOHATU C MOMOLLLIO AnarpaMmm Junepa.
1. Kowka, mnekonurawllee, AOMalUHEE >XWUBOTHOE, AMKOE >KMBOTHOE, >XMBOTHOE CEMEWNCTBa
KoLLa4ybKx.
2. 3apava, maTtemaTnyeckas 3agada, 3agada, He UMerLLas pelleHnd, 3agaHHas Ha 3agada.
3. KoHctutyums, Poccunckasi KOHCTUTYLUS, KOHCTUTYLIMOHHbIE NpaBa, AMepUKaHCKas KOHCTUTYLUSA.
4. KynbTypHble pacTeHus, TpaBsaHUCTLIE pacTeHUs, 4epeBo, NIIOAOBOE AEPEBO, cag
5. TnaHeTa, NnaHeTa COfTHEYHOM CUCTEMbI, NNaHeTapun, NnaHeTa-rmraHT
6. JlekapcTBO, NeyeHue, MUKCTYpa, acrvpuH, NpUeM rnekapcTea
7. Jlec, Tponn4yeckni nec, NMCTBEHHLIN Nec, Nanbma, XBONHbIN Nec
8. JKnBoTHble, yMetoLme netaTb, MIIEKONUTAaOLWNE, XULLHbIE XXUBOTHbIE, NTULbI.
9. lopoa, eBponernckuii ropod, ManeHbKUin ropos, ropoXKaHuH, ropo, CEBEPHOro nonyLuapus.
10. Yncno, ABy3HAYHOE YUCHIO, YETHOE YNCHO, Yncho, bonbliee 100

MaTemaTunyeckum gukraHT Ne3



Llenb: npoeepumb 3HaHue mpebosaHuli K oripedesieHUsM MOHAMUU U yMeHUe COOMmMHOCUMmb 3mu
mpebosaHusi C KOHKPemMHbIMU orpedesieHUs MU, aHaau3uposams rnpasusibHoOCMb ornpedesieHuli C moYKu
3peHusi OaHHbIXx mpeboeaHudl.

BblsicHUTe, COOTBETCTBYIOT S MEpeyvnCleHHble HWXe onpeferneHns BceM YyKasaHHbIM TpeboBaHUSaM.
Ecnu HeT, TO ykaxute, kakomy MMeHHO TpeboBaHuO onpegeneHve He cootBeTcTByeT. [Mpegnoxute
CBOW BapuaHT KOPPEKTHO CHOPMYIMPOBAHHOIO OnpeaeneHus.

1. TMpsAMOYrofnibHUK — 3TO YETbIPEXYTOSTbHUK, UMEHOLLNA NPAMON Yrof.

2. YeTHOE umncno — 3TO YUCIO, KOTOPOE NPWU AENEeHUM Ha 2 He J4aeT ocTaTka.

3. Marepuk — 3TO y4acTOK CyLUN CO BCEX CTOPOH, OKPY>KEHHbI BOOOWN.

4. [lpuctaBka — 39TO 3HauYMMmasa 4YacTb CroBa, CTOsWAsa neped KOpPHEM W AOMNOSHSAWas wmnm
N3MeHsoLWasa CMbICI CroBa.

5. Cronuua rocygapctBa — 3TO [MaBHbIA FOPOA rOCyAapcTBa, B KOTOPOM HaXOOATCA BbiCLUME
opraHbl BRacTM W YynpaefeHusi, pe3vaeHLMM MOHapxoB, napnameHt, BepxoBHbii Cya,
agMVHUCTpaumnsa npesvaeHTa, COBeT MUHUCTPOB M T.4. YacTto cronuuen dABnseTcsa caMblii
KPYMHbIA rOpoA rocyaapcTea .

6. OneKTpoH — aTO aneMeHTapHas Yactuua.

7. MexaHunyeckoe ABMKEHNE — 3TO ABMXEHME Tena B NPOCTPaHCTBE.

8. TllosHaBaTenbHble MpOLUECCHl — 3TO [MPOLECCbl MNO3HaBaHWUsI CYObLEKTOM  OKpyXatoLlen
OENCTBUTENbHOCTMW.

9. 3Bes3pa — 310 HebecHoe Terno, obnagarllee CBOMCTBOM CBETUTLCS 3a CHET BbIOEIIEHUSI SHEPIUN.

10. Kpuntorpacmsi — Hayka O MaremaTumdeckmx meTogax obecneveHusi KOHmAeHUNarnbHOCTK
MHopMaLmK.

OnucaHne TexHONOrMu NPoBeaeHUA TeCTOB

MaTtemaTudeckne AMKTaHTbl MPOBOAATCH Ha MPAKTMYECKOM 3aHATUM MMM B Havane nekuuu B
NMCbMEHHOM BMAE MOCIE U3YYEHUS1 BCEX BONMPOCOB, BKIMIOYEHHbIX B ANKTAHT.

Kputepun oueHnBaHus

MatemaTudecknin OUKTaAHT oueHMBaeTcss B ©Oannax. 1 npaBunbHO BbINOJIHEHHOE 3agaHue
oueHunBaetca 1 6annom. OueHke «OTNMYHO» cooTBeTcTBYET OT 9 oo 70 6annoB; oueHke «xopowoy - 7-8
©annos; oueHke «yaoBneTBoputTensHo» - 5-6 6anna. Konnyectso 6annoB, MeHbllee 5 — oueHnBaeTcA
«HeyaOoBMneTBOPUTENBHO.

CamocTtostenbHas pa6oTta Ne1

Tema «OTHOLWEHUA MeXAY MHOXecTBamMu. Onepaumm Hag MHOXeCTBaMU»

Bapuarm 1.

1) A — MHOXeCTBO TpeyrosibHMKOB, B — MHOXeCTBO paBHOGeOpPEHHbIX TPeyronbHMkoB, D — MHOXeCTBO
NPAMOYrOfbHbIX TPEYronbHUKOB, C — MHOXECTBO TPEYronbHUKOB, umetowwmx yron 30°. N3obpasute aTtu
MHOXecTBa Ha kpyrax Ownepa. 3awTtpuxynte X=BNDuC u mHoxectBo Y=(B’A\D)NC. BbiacHuTe,
NPUHaAANEXUT NN KakoMy-HUOYyAb M3 MHOXECTB X UNu Y anemMeHTbl a 1 B, €criv a - NPAMOYrofibHbIN
TPEYronbHWK, OANH N3 OCTPbIX YrIoB KOTOPOro paseH 60°, B - TpeyronbHUK ¢ yrnamm 70° n 80° . Ykaxute
Ha PUCYHKe, rae HaxoOaTCs 3TN TPEYroSNbHUKN.

2) Hangute MHOXecTBO X, ecnu:

a)A={1, 3,5, 7}, B={2, 3,4, 7, 8}, C={1, 2, 3,}, X=A\BNC;

6) A=(-0; 3], B=[2;7], C=[-6; 6), X=CrUB\A;

B) A={1, 3, 7}; B=[0;5), C=(3; =), X=B\CUA.

Bapuarnm 2.

1) A — MHOXeCTBO MHOMOYrofleHMKOB, B — MHOXecCTBO NATUYronbHUKOB, C — MHOXECTBO MpaBUSbHbIX
MHOrOYrofibHMKOB. D - MHOXeCTBO kBagpaToB. M306pa3nTe aTM MHOXECTBA Ha Kpyrax dunepa. Ykaxute
wrpuxoBkon MHoxectBo X=(BUC)\D un Y=(CAUD)\B. BbiscHuTe, npuHagnexut nu ykasaHHbIM
MHOXeCcTBaM criegyowme urypbl: a - pomb, B — paBHOCTOPOHHWUIA TPEYrofibHUK. YKaXXUTe Ha pUCYHKe,
rae HaxogaTcst 9Tu purypel.

2) Hangute MHOXecTBO X, ecnu:

a) A={-1, 6, 7}, B={2, 3, 4, 7, 8}, C={1, 2, 3,}, X=A\BUC;

6) A=(-o0; 0], B=(2;7), C=[-6; 6), X=CrUBNA;

B) A={1, 3, 7}; B=[0;5), C=(3; =), X=BNC\A.



CamocrosTenbHas pabota Ne2
Tema «[lekapToBo npousseaeHne MHoxecTB. Knaccudukaumsa MHOXeCTB»
Bapuarm 1.
1) lNNpoBepuTb, NpaBUMIbHO NKM NpPou3BEOEeHO pa3bueHnme Ha kraccbl MHoxectBa A. Oteet
obocHoBaThb.
A — MHOXeCTBO HaTyparbHbIX Yncen. BolgeneHbl nogMHOXeCTBa: A; — MHOXECTBO YeTHbIX Yncen, A,
— MHOXeCTBO NPOCTbIX Yncen.
2) W306pasntb Ha KOOpPAMHATHOW MMOCKOCTU OEKApPTOBO Mpou3BeneHMe MHOXecTB X u Y, ecnu
X=(2;7),Y=R.
3) [Mpowuseectn knaccudukaumo MHOXecTBa A NO ykasaHHbIM cBoOWCTBaM. [lpmBecTn npumepsbl
3N1eMEHTOB M3 KaXX4oro Knacca 3KBUBarneHTHOCTH.
A — MHOXECTBO TPEYroflbHUKOB.
CsowucTBa: 1) UMeTb nNpsAMon yron,
2) UMETb OCTPbLIN Yrof;
4)* TpousBecTn Knaccugukaumio MHOXecTBa A MO yKkasaHHbIM cBoWcTBaM. [lpuBecTu npumepsl
3MNEMEHTOB U3 KaXJoro Knacca 3KBMBanNeHTHOCTU.
A — MHOX€ECTBO reoMeTpuyecknx uryp.
Ceowictea: 1) nmeTb nnowaae;
2) IMeTb HECKObKO YroB;
3) nmeTb NepmumeTp.

Bapuarm 2.
1) lMpoBepuTb, NpaBUNbHO NKW Npou3BeAEHO pa3bueHne Ha knaccbl MHoxectBa A. Otser
obocHoBaThb.
A — MHOXeCTBO uenbIx yncen. BoigeneHbl nogMHoXecTBa: A — MHOXECTBO NOSNOXUTENbHbIX Yncern,
A, — MHOXECTBO OTpuUaTenbHbIX YUcen.
2) W306pasntb Ha KOOpAMHATHOW MITOCKOCTU OEKApTOBO Mpou3BedeHMe MHOXecTB X u Y, ecnu
X=(3; o), Y=R.
3) [lNpowussectn knaccudukaumio MHoxecTBa A Mo ykasaHHbIM CBOMCTBaM. [lpuBectu npumepsbl
3NeMEeHTOB M3 KaXJoro Knacca 3KkBUBaneHTHOCTH.
A — MHOXECTBO LieNbIX Yncen.
CeowuctBa: 1) 6bITb NONOXUTENBHBIM;
2) okaH4MBaTbCS HyneM;
4)* TpousBecTn Knaccugukaumio MHoOXecTBa A MO ykasaHHbIM cBoWcCTBaM. [lpuBecTn npumepsl
3NeMEeHTOB M3 KaXJoro Knacca 3KBUBarneHTHOCTH.
A — MHOXeCTBO TpeyroflbHUKOB.
CsowucTBa: 1) UMeTb NPAMON yron;
2) IMeTb OCTpbIN Yror;
3) HEe UMeTb TYNbIX YrIoB.

CamocTtosaTenbHas pa6oTa Ne 3.
Tema «CoOTBETCTBMA U OTHOLLUEHUS»

1. Mexagy MHoxectBamu A u B ycrtaHoBneHo cootseTcTBue P. [loctpouTb ero rpadp u
OoxapakTepu3oBaTb [JaHHOE COOTBETCTBME MO nNnaHy: obnactb oTnpaBneHns u obnactb
npubbITUA; obnacTb onpefeneHnss 1 MHOXECTBO 3HAYeHUN; XapaKTepUCTUYECKOEe CBOMCTBO WU
rpac obpaTHOro COOTBETCTBUS; XapaKTepUCTMYECKOe CBOWCTBO M rpad NpOTUBOMOMOXHOIoO
COOTBETCTBMS; SIBMSETCHA NU AaHHOE COOTBETCTBME OTOOpaXkeHwem, ecnu ga, TO ykasaTb ero
CBOWCTBaA.

2. Ha mHoxectBe A ycTaHoBneHo oTHoweHue P. MNocTpouTb ero rpad, ykasaTb ero CBOWCTBA,
BbISICHUTb, OyAeT N OHO OTHOLUEHWEM 3KBMBANEHTHOCTM Unu nopsigka. Ecnn 310 OTHOWeEHWe
3KBMBANEHTHOCTWN, TO YyKa3aTb KMacCbl, HA KOTOpble OHO pa3bumBaeT MHOXecTBO. Ecnm aTto
OTHOLLEHWNe nopsaka, To onpeaennuTb BUA Nopsaaka u ynopsaaounTbe MHOXECTBO.

Bapuarm 1.
1) A={13, 21, 45, 38}, B={18, 49, 26, 50, 43}, P: «a-b=5»
2) A={0,1, 2, 4, 9}, P: «6bITb genutenem»

BAPUAHT 2.



1) A={1/2, 3/2, 4/3, 5/8, 12/6}, B={0,2; 1,43; 2,3; 3,4}, P: «<a n b nmeloT ognHaKoBY!0 LIENYyH YacTb.
2) A={y=x* y=x+5; y=1/(x+1); y=1/(x*+1); y=1/x; y=1/x’}, P: «umeTb oanHakoBylo 06nacTb
onpeaenexns.

CamocTtosaTenbHas pa6oTa Ne 4.
Tema «3nemeHTbl MaTeMaTU4e€CKOMN NOTUKN»
Bapuarm 1
1) CoctaBbTe Tabnuuy UCTUHHOCTM BbICKa3blBaHUA: (x — ¥) Vv (z AX)

2) Onpegenurte 3Ha4yeHMEe MWCTUHHOCTU BbiCKasbiBaHuA «Ecnn B gaHBape 31 geHb, 10 ConHue
BpaLaeTcsa BOKPYr 3eMnu unm MapT — BECEHHUIN MeCAL»

3) Ha mHoxectBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — NpocToe 4ucror», B(x): «x
genutea Ha 5», C(x): «x — ABy3HayHOe 4ucnox». Hamgute obnacTtb WUCTMHHOCTU npeguvkaTta
B(X)AC(X)«<>A(X)

4)" Ha MHOxecTBe reomeTpuyeckux curyp 3agaHbl npegukatbl: A(X): «OblTb MHOTOYrofbHUKOMY,
B(x): «MmeTb nnowagb», C(X): «OblTb BbINyknon». MN306pasuTe OTHOWEHUS Mexay obnactamu
WUCTUHHOCTWU 3TUX NPEeaMKaToB C MOMOLLLI0O KPYroB Jurnepa u 3awwTpuxynte obracTb UCTUHHOCTU
npegukaTa (A(X)vB(x))—C(x).

Bapuarm 2
1) CoctaBbTe Tabnuuy UCTUHHOCTM BbICKa3bIBaHUA: (x A V) <> (z A X)

2) OnpegenuTe 3Ha4YeHME UCTMHHOCTM BbiCcka3biBaHus «B aHBape 30 geHen Torga n TONbKO Toraa,

Korga MapT — BECEHHUIA MecsiL, U OKTAOPb — OCEHHNIA MeCAL»

3) Ha mHoxecTtBe M={1, 2, 3, ..., 10} 3agaHbl npegukatbl: A(X): «X — COCTaBHOE 4YnUCIo», B(X): «x
aenutca Ha 4», C(x): «x —0gHO3Ha4yHoe 4dmcno». Hamgute obnactb MCTMHHOCTU npegukata (B(x)—
C(x))VA(x)

4)" Ha MHOXecTBe MHOrOyronbHMKOB 3adaHbl npeaukatbl: A(X): «ObiTb  MpaBUNbHbLIM
MHOrOyronbHuUKkOM», B(X): «MMeTb BCe paBHble CTOPOHbI», C(X): «umeTb Oornblle Tpex CTOPOHY.
N306pa3nte oTHOLWEHNA Mexay obnacTaMm UCTUHHOCTU 3TUX NPEeANKaTOB C NMOMOLLLIO KpYros dunepa u
3awTpuxymnte obnacte UCTUHHOCTU npegukata (A(x)v(B(x)—>C(x)).

CamocToaTenbHasa pabota Ne5

Tema «Pa3nuyHbie noaxoabl K NOCTPOEHMIO MHOXECTBA LeflbIX HeoTpuuaTenbHbIX YMucen.
MeTon matemaTnyecKkon MHAYKLUU»

Bapuarm 1

1. BeinonHnte Bce apudmeTndeckne pencteBus Hag uicnamm 12 m 3 B TEOpPETUKO-
MHOXECTBEHHOM, akCMOMaTM4YeckoM nogxogax, Nogxode K HaTypanbHOMY 4WUCIy Kak pesynbTaTy
N3MepeHUs BEMNYUHBI.

2. NpoBepuTb METOAOM MaTeMaTU4EeCKON MHAYKUMM CnpaBednvBOCTb LaHHOrO paBeHCTBa AN

1-2+2-3+---:rui:rcl+1]=ﬂ{ﬂJrl]{ﬂJrz:I

BCEX HaTypanbHbIX Yncen: 3

BapuaHm 2

1. BeinonHnTe Bce apudmeTndeckne p[encTBus Hag uuicnamm 12 M 4 B TeOpPETUKO-
MHOXXECTBEHHOM, aKCMOMaTM4YeCKOM MOAXOAax, NOAXOAe K HaTypanbHOMY 4YUCIY Kak pesynbTaTty
N3MEPEHMNS BESTUYUHBI.

2. MNMpoBepnTb METOAOM MaTEMAaTMYECKOW UHAOYKUUW CrpaBeanMBOCTb AAHHOIMO paBeHCTBa AN

BCEX HaATypalbHbIX YNcen:

CamocToaTenbHas paboTta Ne6
Tema «[M0O3ULMNOHHBbIE CUCTEMbI CHACTIEHUSA»
BapuaHm 1.



1) MNpounsseneHne umMdp ABY3HAYHOro Yncna B ABa pasa bonblwe cymmbl ero umdp. Ecnu ot
NCXOQHOro 4ncna OTHATb 27, TO MOMy4YMTCa YMCMO, 3anucaHHOe TeMu xe uudpamu, HO B obpaTtHOM
nopsiake. Hangurte ato ymcno.

2) BboinonHute gencrteus, n pesynbTaT NpeactaBbTe B CEMEPUYHOM cucTeme cumncnerns: 204 3s-
111435:125+30415.

3) Hantn ocHoBaHMe cucTteMbl CHUCNEHUSR: 752,-647,=67

Bapuanm 2.

1) B TpexaHayHOM u4mucre gecsatkoB Ha 4 Oonble, 4eM eauHul, COTeH Ha 4 Gonblue, 4em
aecatkoB. Ecnu k atomy umcny npubaBuTb 4MCno, 3anMcaHHoe Temu xe uMdpamu, HO B ob6paTHOM
nopsgke 1o nony4dntca 1110. Hangure aTo yucno.

2) BoinonHute pgencteus, W pesynbTtar MNpeactaBbTe€ B TPOMYHOM CUCTEME  CUUCHEHUS:
10349+889'349-1 25491 19.

3) Hantn ocHoBaHue cuctembl cuncneHns: 326,+152,=253

CamocTtosTenbHas pabota Ne 7.

Tema «[JenuMoCTb Ha MHOXeCTBe LUenbiX HeoTpuuaTenbHbIX YMCen»

BapuaHm 1

1. Hangute Bce umdpbl, NpM NOACTAHOBKE KOTOPbIX BMECTO * B uncro 1324* BbinonHAeTcA
JennmocTb: Ha 15; Ha 36.

2. He BbINOMHAS BbIMUCAEHWA, C MOMOLLBID TeopemM O AefIMMOCTU CYMMbl, pPasHOCTU W
npounsBedeHns, ycTaHoBUTe, OeNUTCA N Ha 12 3HaveHne BbipaxeHus: 1288-564-15+1536.

3. Hangute HOO n HOK uncen 646 n 864, npeacraBmB nx B KaHOHMYeckoM Buge. Hangute HOL
3TUX Yncen ¢ nomMmowbio anroputMma EBknmaa, a HOK ¢ nomoLlblo Teopemsl.

BapuaHm 2

1. Hangute Bce uudpbl, NpM NOACTAHOBKE KOTOPbIX BMECTO
JenMMOoCTb: Ha 6; Ha 45.

2. He BbINOMHAS BbIMUCAEHUA, C MOMOLLBID TeopemM O AefIMMOCTU CYMMbl, pPasHOCTU W
npounsBedeHnd, yctaHoBuUTe, Oenntca nNu Ha 18 3HaveHue BhipakeHus: 1288-564-15+1536.

3. Hangute HOL n HOK uncen 568 n 346, npeacraBmeB ux B kKaHoHU4Yeckom Buae. Hanante HO[L
3TUX Yncen ¢ nomoubio anroputma Esknmaga, a HOK ¢ nomolbo TeopeMsl.

*

B ymcno 1426* BbinonHaeTcs

CamocTosTenbHasa pa6orta Ne 8.

Tema «PauvoHanbHbIe Yyucna»

Bapuarm 1

1. Hangute 3Ha4YeHne BblpaXXeHUs: .

2. Hangute 3Ha4veHue Bbipaxerus: ((0,(06)+1/3):0,25):(0,12(3):0,0925)+12,5-0,64.

BapuaHm 2
1. Hangute 3Ha4YeHne BblpaXXeHUs: .
2. Hangute 3Ha4vyeHune BbIpaXXEHUS:

OueHka «OTNUYHO» CTaBUTCS, €Crnn BbIMOMNHEeHbl 6e3 oWnbok Bce 3agaHus nonHocTblo. OueHka
«XOpOLLO» CTaBUTCA, ecnu gonyuweHa ogHa owwnbka. OueHka «yaoBrNeTBOPUTENbHO CTaBUTCH, €cnuv
ponywieHbl gBe owwubkn. Ecnu  ponyweHo Gonee gByx owwubok, pabota oueHuBaeTcs
«HEeyaoBNeTBOPUTENBHO.

CamocTtosaTenbHas pabora Ne 9
Tema «PeweHue ypaBHeHUn, HEPABEHCTB U UX CUCTEM»
Bapuarm 1



1. PewwuTe cuctemy ypaBHEHUN:
3—2x _1_1{12x+1
2. Hangurte MHOXeCTBO pelleHnn HepaBeHcTBa: 4 = A3

+8

BapuaHm 2

1. PewwuTe cuctemy ypaBHEHUN:
2. Hangurte MHOXeCTBO peLleHnin HepaBEeHCTBA: .

CamocTtosTenbHas pabota Ne10

Tema «lMocTpoeHune rpadmkoB hpyHkunn. CBoncTBa (PyHKLNN»

Bapuarm 1

1. MocTponTte rpaduk PyHKLMN, NONb3YSACH OnpederieHnemM Mogysns, U onNnUKNTE ee CBOWCTBA:
y=x?+|x|-6.

2. Moctponte rpadmk yHKLMM C NOMOLLBI NMHENHbIX Npeobpa3oBaHUA M ONUWINTE ee

CBOWCTBA:
BapuaHm 2
1. NocTtponTte rpaduk OyHKUMN, MOMb3ysacb onpeferieHMeM Moaynd, U onuwinTe ee CBOWCTBA:
y=|x?-5]+2x-1.
2. MNocTtponte rpaduvk GYHKUMM C MNOMOLLLID JIMHEWHbIX NpeobpasoBaHU M onuwnTe ee
1

cBovicTBa: | | x4 2

CamocToAaTtenbHasa paboTta Ne11

Tema «BenuynHbl u X UaMepeHue»

Bapuarm 1

1. OnuHy oTpeska nsmepunu cHayana B cM, a NoToMm B AM. B nepBom cny4ae nonyynnun 4mcno
Ha 108 GonbLluee, 4YeMm BO BTOPOM. YeMy paBHa AnuHa ctona B M.

2. Macca 6yno4ku ¢ nstomom 200r. Macca 10 6ynouek 6e3 mnstoma 1 kr 900 r. Hangute maccy
n3tomMa B ogHOM Oyrioyke 1 BbipasuTe €€ B Kr.

BapuaHm 2

1. AnNuHy oTpeska M3Mepunu cHadana B caHTMMeTpax, a 3aTtem B MunnumeTtpax. Bo BTopom
crny4dae nony4mnu ynucno Ha 135 meHbluee, Yem B nepBoM. KakoBa AnnHa oTpeska B geuumeTpax?

2. 'posa Ha4anack B 10 4.50 MuH. yTpa u npogomkanacbh 34. 6 MMH. CKOMbKO BpeMeHW A0 KOHUa
CYTOK OCTasniocb N0 OKOHYaHWW rpo3bl?

CamocTtonaTenbHas pab6oTta Ne12

Tema «PeweHune 3agay Ha NOCTPOEHUE»

Bapuarm 1

1. MocTponTe TpeyronbHWK MO OBYM CTOPOHaM W yrny, MpoTUBONEXalemy OOHOW U3 3TUX
CTOPOH.

2. MocTpovite poMb6 No yrny v guaroHanu, BbIXOASLLEN U3 3TOro yrna.

BapuaHm 2
1. MNocTponTe TpeyronbHMK No ABYM CTOPOHaM W BbICOTE, MPOBEAEHHOW K O4HON U3 HUX.
2. MocTtponite pom6 NO AnaroHanu u NpoTMBONEXaLLeMy yriy.



CamocTtosTenbHas pabota Ne13

Tema «Anrebpanyeckue CTpyKTypbI»

BapuaHT 1.

1) Kakyto CTpykTypy o06pasyeT MHOXECTBO BCEX YETHbIX uYMCeNl OTHOCUTENBbHO onepauun
CNoXeHna?

2) Onpegenute, sSIBNAETCA KOMbLOM UM NOMIEM MHOXECTBO BCEX LENbIX YMCen, KpaTHbIX 5,
OTHOCUTENBbHO YMHOXEHWUS U CIOXKEHWS.

3) MNpoBepuTb, 06pasyeT N Nosie MHOXECTBO Z3 OTHOCUTENBHO YMHOXEHMWS U CIIOXKEHUS

BapuaHT 2.

1) Kakyto CTpykTypy 06pasyeT MHOXECTBO BCEX LEfbIX u4ucen, KpaTHbIX 3, OTHOCMTENbHO
onepawmm CNnoxeHna?

2) Onpegenute, ABNAETCS KOMbLIOM UMM NOSMIEM MHOXECTBO BCEX YE€THbIX YMCEN OTHOCUTENBHO
YMHOXEHWS U CIOXEHUS.

3) T[lpoBepuTtb, 0OpasyeT nNn Nosie MHOXECTBO Z4 OTHOCUTENBHO YMHOXEHMWS U CIOXEHUS

BapuaHT 3.

1) Kakyto cTpykTypy 06pasyeT MHOXECTBO KBaApaTOB BCEX paLUMOHanbHbIX YMCEN OTHOCUTENBbHO
onepauum yMHOXEHMNS?

2) Onpegenure, SBMSETCS KOMbLUOM WM MNOSIEM MHOXECTBO BCeX 4ucen Buaa a+b\/E
OTHOCUTENBHO YMHOXEHUS U CIIOXKEHUS.

3) MNpoBepuTtb, 06pasyeT Nn Nosie MHOXeCTBO Z6 OTHOCUTENBHO YMHOXEHUS U CITIOXEHMS

BapuaHT 4.

1) Kakyto CTpykTypy o6pasyeT MHOXECTBO BCEX HEYEeTHbIX 4YMcern OTHOCUTENbHO onepauun
YMHOX€EHUS

2) Onpegenute, ABNSETCS KOMbLOM UMW MOMEM MHOXECTBO BCEX LEeNblX YMcen, KpaTHbIX 3,
OTHOCUTENBHO YMHOXEHUS U CIOXKEHUS.

3) MpoBepuTb, 06pasyeT N1 none MHOXeCTBO Z7 OTHOCUTENTbHO YMHOXEHWSI U CIOXEHUS

CamocToAaTenbHasa pabota Ne14

Tema «dnemMeHTbl KOMOMHaTOPUKU»

BapuaHm 1.

1) Ha cTtygeHyeckom Beudepe npucyTcTBylOT 16 cbakynbTetoB. Ha KOHKypC npurnawatotcs 5
yenosek, NpuyeM nbon takynbTeT MOXeT ObiTb Bbi3BaH He oawH pas. Ckonbkumu cnocobamm 31O
MOXHO caenaTtb?

2) Boeictynatot 5 nbBoB 1 4 Turpa. Beixogat apyr 3a gpyrom. Ckonbkumn cnocobamm BO3MOXEH
BbIX04, 4TOObI HUKaKue ABa TUrpa He CTOANW Apyr 3a Apyrom?

BapuaHm 2.

1) Ha kadeagpe 9 npenopasatenein. Ckonbkumy crnocobamm MOXHO COCTaBUTb pacnmcaHue
KOHCynbTaumi Ha 9 aHen. Ecnn kaxabl npenogaBaTenb JaeT KOHCYNbTauno pOBHO OANH pas?

2) Ha dpectmBanb npmbbinu npeacrtaButeny 5 KOHTMHEHTOB. HyxxHO BbIOGpaTb 8 npeacTtaBuTenen
Ana ydactma B OTKpbiTuW. CKOMbKMMKM cnocobamm 3TO MOXKHO caenatb, €Cnu  AO0MMKHbl ObiTb
npeacraBneHbl BCE KOHTUHEHTbI?

OueHka «OTNMYHO» CTaBUTCHA, €Cnu BbINonHeHbl 6e3 ownbok Bce 3agaHns nonHocTblo. OueHka
«XOpOLLO» CTaBuUTCHA, ecnu obe 3agayv B LENOM pelleHbl, HO MMelTca 1-2 HegoyeTa Ha aTanax
aokasatenbctBa, wunuM uccneposaHunsa. OueHka «yOOBNETBOPUTENBHO CTaBUTCS, €CNM  MOSHOCTbIO
peweHa 1 3agaya, MNKU BLINOSIHEHO BEPHOE MOCTpPoeHMe B 0benx 3agadvax, HO OTCYTCTBYHT aTanbl
AoKasaTenbCcTBa n nccnenoBaHus. B oCTarbHbIX cny4dasax paboTta oLeHuBaeTcs
«HeyOoBMeTBOPUTENBHO.

CamocTtositenbHas pabota Ne15
Tema «PelweHune nornyeckux sagay ¢ noMoLlbo rpacos 1 Tadbnuuy

Bapuarm 1.

1) PelwnTe normyeckyro 3agady ¢ NOMOLLbIO Tabnuubl:



B cnmdoHnyecknin opkectp NpuHsmM Ha paboTy TpEX My3blikaHToB: bpayHa, CmuTta n BeccoHa,
YMEILLMX UrpaTb Ha ckpunke, pnenTte, anbTte, knapHeTte, roboe n Tpybe. N3BeCcTHO, YTO:

1. CMUT caMbil BbICOKUIA;

2. UrparLmim Ha CKpUnke MeHbLLIE POCTOM UrparoLLEero Ha pnenTte;

3. wvrpatowme Ha ckpunke n dnente n bpayH nodaT nuuuy;

4. xorga mexagy anbTMctom n Tpybavyom BosHukaeT ccopa, CMUT MUPUT UX;

5. bpayH He ymeeT urpatb HM Ha Tpybe, Hu Ha roboe.

Ha Kakux MHCTpYMeHTax urpaeT Kaxabl U3 My3bIKaHTOB, €CNW KaxKa bl BNageeT ABYMS
NHCTPpyMEHTamMn?

2) PewmnTe nornmyeckyro 3agady ¢ nomoLlpbto rpada:

B ogHom fgBope XuByT 4yeThipe gpyra. Bagmm n wodep crapwe Cepres. Hukonam n cnecapb
3aHMMaloTca BoKCOoM. JnekTpuk — mnagwun mn3 gpysen. Mo Beyepam AHOpen U TOKapb WUrpawT B
AomuHo npoTtns Ceprest n anektnpuka. Onpegennte Npogeccuto Kaxxaoro n3 gpysen.

BapuaHm 2

1. PewunTte normnyeckyto 3agady ¢ NOMOLb0 Tabnuubl:

Tpu ogHoknaccHuka — Bnag, Tumyp u HOpa, Bctpetunuck cnycta 10 net nocrne OKOH4YaHus
WKOMbl. BbIACHMMNOCH, YTO OOMH M3 HUX CTan Bpadom, Apyron dusmkom, a Tpetun topuctom. OguH
nonto6un Typusm, apyron 6er, ctpacTtb TpeTbero — perdbu. KOpa ckasan, YTo Ha Typu3m emy He XBaTaeT
BPEMEHM, XOTA ero cectpa — €OMHCTBEHHbIN Bpay B ceMbe, 3asafbli TypucT. Bpay ckasan, 4to OH
pasgensdeTt yBrneyeHne konnern. 3abaBHO, HO y ABOUX M3 Apy3ed B Has3BaHUAX WX Mpodeccun u
yBrEeYeHnn He BCcTpedvaeTcs HM ogHa OykBa mx umeH. Onpegenute, KTO 4yeM NOOUT 3aHMMaTbCA B
cBobOOHOE BpeMs U y KOro Kakas npodpeccusi.

2) PewmnTe nornyeckyto 3agady ¢ nomoLlbto rpada:

Marepo ogHoknaccHukoB — MpuHa, Tumyp, Kata, Cawa n 3os ctann nobegutenamm onumnuag,
LWKOMNBbHMKOB MO u3nke, maTtemaTtuke, WHpopmaTuke, nutepatype u reorpacum. WM3BeCTHO, 4TO
nobegutens onumnuagbl no mHdopmatuke yunt MpuHy m Tumypa paboTe Ha komnbtoTepe. Katsa u
Cawa ToXe 3auHTepecoBanucb nHdopmaTukon. Tumyp Bcerga nodaveancsa dusunkn. Katda, Tumyp u
nobegutene onumnuagbl MO nuTepaType 3aHMMalTcs nnaBaHvem. Tumyp u Katsa nosgpasunu
nobegutens onuMmnuagsl No MatemaTuke. MipuHa coxaneet O TOM, YTO Y HEEe OCTaeTCs Masfio BPEMEHU
Ha nutepaTtypy. [Nobegutenem kakon onuMnuaabl ctan Kaxabli U3 3Tux pebaT?

OueHKka «OTANYHO» CTaBMUTCS, €CNU BbINOMHEHbI 6e3 owmnbok Bce 3agaHus NonHocTblo. OueHka
«XOpoLo» cTaBuTCH, ecnn obe 3agaynm B LENOM peLleHbl, HO umetloTca 1-2 HegodeTa Ha aTanax
AokasaTtenbctea, wnuM uccrnepoBaHusa. OueHka «yOooBNEeTBOPUTENbHO CTAaBUTCS, €CINN  MOSTHOCThLIO
peweHa 1 3agaya, MM BbINOMIHEHO BEpHOE MOCTpPOeHWe B 0beunx 3agadvax, HO OTCYTCTBYIOT 3Tanbl
AoKasaTenbcrea n nccnegoBaHus. B ocCTanbHbIX cnyyasax paboTta oLeHnBaeTcs
«HEeyaoBMNeTBOPUTENBHO.

CamocToAaTenbHasa paboTta Ne16
Tema «OcopmneHne cratTucTuHecknx Tadbnuuy

Hangute n 3anuwmnte Bce owmnbku B odpopmreHnn Tabnuubl. MNMpeacrasbte CBON BapuaHT
npaBuibHO OHOPMIIEHHOM TabnMLbI.

Bapuarm 1
Tabnuua. AHanua pesynbTaToB KOHTPOMbHOW paboThbl
cTyaeHToB 1 Kkypca.
KOHTWHreHT Pesynbrathl
CTYAEHTOB Konunyectso Konunyectso KonunuyecTBo oLeHok KonunyecTBo oLeHok
OLEHOK OLEeHOK «y[0BNEeTBOPUTENBHOY «HEeYOOoBNETBOPUTENbH
COTIIUHHO» «XOpOLIJO» o»
abconot | B% | abcono | B % | abconoTHoe B % abcontoTHoE B %
Hoe THoOE
1 rpynna
2 rpynna
BapuaHm 2

Tabnuua. AHann3 pesynbTaToB KOHTPOSIbHOW pPaboTbl
CcTyaeHToB 1 Kypca.



KoHTuHreHT | PesynbTaThl
CTYOEHTOB KonnyectBo KonnyecTtBo KonnyectBo OLEHOK KonunyectBo oLEeHOK
OLIEHOK OLIEHOK «yO,OBNETBOPUTENTbHO» «HeygoBNeTBOpPUTENbH
«OTITUYHO» «XOPOLLIO» o»
abcontot | B% | abconto | B% | abcontoTHoe B % abcontoTHoe B %
Hoe THOE
1 rpynna
2 rpynna

OnucaHue TexHoNornm BbINOMHEeHUA 3agaHns

CamocTosTenbHble  paboTbl  BbLIMNOMAHAKTCA CTyAeHTaMM O4YHOW  opMbl  OByveHMs Ha
NPaKTUYECKMX 3aHATUSIX B MUCbMEHHOW OOpPME WM caarTcs npenogaBaTenio Ans OoueHMBaHUA. Ons
3a04HOM popMbl 0ByveHus OGonblias 4acTb CaMOCTOATENbHbIX PaboT (TEMbl — MO YCMOTPEHUIO
npenogasaTtensi) BbINOMHATCA CTYAEHTaMM B Yacbl, OTBEAEHHbBIE HA CAMOCTOATENbHYIO paboTy.

Kputepun oueHnBaHums

OueHKka «OTNMYHO» CTaBUTCS, €CnN BbINOfHEHbl 6e3 ownbok Bce 3aaaHusa nonHocTbilo. OueHka
«XOPOLLO» CTaBWUTCH, €Cnn JonylieHa ogHa owunbka, Npu 3TOM forMka peLleHns 3ajaHuin - BepHas.
OueHka «yaoBneTBOPUTENBHO CTaBUTCS, ECINM JONYLEHbI ABE OLINGKN, UM NOJTHOCTLHO BEPHO PELLEHO
O[HO 3aJaHue, a ApYyroe He PeLLeHo, UMM PeLleHO NOJTHOCTbLIO HEBEPHO. B ocTanbHbIX criy4dasx paboTta
OLEHNBAETCA «HEeya0BNETBOPUTENBHO.

B pabote Ne 12 ouLeHKka «OTNMYHO» CTaBUTCS, €cnn BbiNONHeHbl 6e3 olwnbok Bce 3agaHus
nonHoctbio. OueHKa «XOpoLlo» CTaBuTCHA, ecnn obe 3agaynm B LENOM peLleHbl, HO umetoTca 1-2
HeJoyeTa Ha a3Tanax AokasaTenbCcTBa, unu uccnegoBaHuns. OueHKa «yaoBNEeTBOPUTENbHO CTaBWUTCH,
€Cnn MONHOCTLI0 pelleHa 1 3agaya, UNKU BbINOMHEHO BEPHOE MOCTPOEeHWEe B 00eux 3agadax, Ho
OTCYTCTBYIOT 3Tanbl AokasaTenbCTBa M uccnegoBaHud. B ocTtanbHbIX crnydasax paboTta oueHuBaeTcs
«HeyOoBMeTBOPUTESBHO.

TecToBbIe 3ag4aHuA
Tecm Net
1. Ob6begnHeHnem MHoxecTB A 1M B HasbiBaeTcss MHOXecTtBo C, cocTvosillee U3 3rEeMEeHTOB,
npuHaanexawmx...
a) XxoTs1 Obl O4HOMY M3 yKa3aHHbIX MHOXECTB
6) 060MM ykasaHHbIM MHOXeCTBaM
B) TONbKO OAHOMY U3 yKa3aHHbIX MHOXECTB
) O4HOMY M3 MHOXECTB, HO He ABMSIOLIMXCA OBLMMN AN 3TUX MHOXECTB
2. [llepeceveHnem mHOXecTB A n B HasbiBaetca MHoxectBo C, cocTosdlliee W3 3f1EMEHTOB,
npuHagnexaimx...
a) XoTsi Obl O4HOMY U3 yKa3aHHbIX MHOXECTB
0) o6omM yKazaHHbIM MHOXECTBaMm
B) TONbKO OQHOMY U3 yKa3aHHbIX MHOXECTB
) 0O4HOMY M3 MHOXECTB, HO HE ABMSIOLMNXCS OBLMMI AN1S STUX MHOXECTB
3. OnemMeHT NpUHaanNeXnT pasHoOCTN MHOXecTB A u B, ecnu...
a) OH NPUHAANEXNT MHOXeCTBY A 1 MHOXeCTBY B
6) OH NPUHAANEXNT MHOXECTBY A, HO HE NPMHAANEXUT MHOXeCTBY B
B) OH NpUHagnexuT MHoxecTey A unu B
) OH HE NPUHAANEXUT HU MHOXECTBY A, HU MHOXecCTBY B.
4. A - MHOXECTBO HaTyparnbHbIX Yncen, 6onblwnx 5. B - MHOXECTBO HaTypanbHbIX YACEN, MEHbLUNX 7.
O6beaguHeHne MHoxecTB A U B 3To MHOXeECTBO...
a) cocTosLLee U3 OQHOro afeMeHTa - 6
6) nycToe MHOXeCTBO
B) MHOXeCTBO Bcex uncen ot 0 4o 6eckoHeuHOCTH
) MHOXXECTBO BCEX HaTyparbHbIX YMcen
5. A - MHOXEeCTBO HaTypanbHbIX yucen, 6onbwnx 5. B - MHOXECTBO HaTyparbHbIX YACE, MEHbLUMX 7.
PasHocTb MHOXecTB A n B 9T0 MHOXeECTBO...
a) MHOXXECTBO HaTypanbHbIX Yncen, 6onblmnx 7
0) MHOXXEeCTBO HaTypanbHbIX Ynces, bonblnx 6
B) MyCTO€ MHOXECTBO
') MHOXECTBO, COCTOSLLIEE N3 OOHOrO afieMeHTa - 6
) MHOXECTBO HaTyparbHbIX Yncen, 6onblumx 5



6. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparbHbIX Yncesn, meHblmnx 10. O6begmHeHne MHoXecTs A u B
aTo...

a) MHOXecTBO B

0) MHOXEcCTBO A

B) NMyCTOE MHOXECTBO

r) MHoxecTBo {7, 8, 9}
7. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypanbHbIx yncen, meHbmnx 10. MNepeceveHne mHoxecTB A n B
3T0...

a) MHOXecTBO B

0) MHOXeCTBO A

B) NYCTOE MHOXECTBO

r) MHoxecTBo {7, 8, 9}
8. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparnbHbIX Yucen, MmeHbwnx 10. PasHocTe MHOXecTB A n B
3T0...

a) MHOXecTBO B

6) MHOXecTBO A

B) NYCTOE MHOXECTBO

r) mHoxecTBo {7, 8, 9}
9. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTypanbHbIX Yucen, MmeHbwnx 10. PasHocTb MHOXecTB A 1 B
3T0...

a) MHOXecTBO B

6) MHOXecTBO A

B) NyCTOE MHOXECTBO

r) mHoxecTBo {7, 8, 9}
10. A={1, 2, 3, 4, 5, 6}. B - MHOXXeCTBO HaTyparbHbIX Ynces, MeHbLunx 10.

a) 9T MHOXeCTBa nepecekarnTcs

0) A saBnsieTca nogMHOXecTBoM B

B) B siBnsieTcs nogMHoXXecTBoM A

r) HE MMeIT OBLLNX SNEMEHTOB
11. A={1, 2, 3, 4, 5, 6}. B - MHOXecTBO HaTypanbHbIX Yncen, MmeHbwnx 10. JekapToBO nNpounsBeaeHune
3TUX MHOXECTB COAEPXKUT

a) 54 anemeHTa

6) 60 anemeHTOB

B) 15 anemeHTOB

r) 9 anemeHTOB

A) 10 anemeHTOB

e) 16 anemeHTOB
12. A={1, 2, 3, 4, 5, 6}. B - MHOXeCTBO HaTypasnbHbix 4yucen, meHbwnx 10. O6beguHeHne 3ITUX
MHOXECTB COOEPXNUT

a) 15 anemeHTOB

6) 9 anemeHTOB

B) 10 anemeHTOB

r) 6 anemeHTOB

A) 16 anemeHTOB
13. A - MHOXecTBO poMboB. B - MHOXecTBO napannenorpammoB. C - MHOXECTBO NPSIMOYrOflbHUKOB.
BbibepuTe npaBunbHble yTBEPXAEHUS

a) CywlecTByIOT 3fIEMEHThI, 00LLMe AN BCeX TPEX MHOXECTB

6) MHoxecTBa A u C He nepecekatoTcs

B) MHOoxecTBa A n B nepecekatotca

r) MHoXecTBO A - NOAMHOXeCTBO MHOXecTBa B

A) He cyuwecTtByeT aneMeHTOB, NpuHagnexawmx nu MHoxectBsy A M MHOXecTBy B un

MHoxecTBy C 04HOBPEMEHHO
14. O pononHeHnn MHoXecTBa A 0O MHOXecTBa B MOXXHO roBopuTL B TOM Criydae, ecru...

a) A aBnseTca NOAMHOXeCTBOM MHOXecTBa B

6) B siBnsieTca nogMHOXECTBOM MHOXeCTBa A

B) MHOXecTBa A u B nepecekatotcsa

r) MHOXecTBa A n B aBNAOTCA NOAMHOXECTBaMMN YHUBEPCANbHOrO MHOXECTBA U HE UMEIOT

obLWmMx aneMeHToB



15. A - MHOXecTBO pomboB. B - MHOXecTBO napannenorpaMmoB. C - MHOXECTBO NPSAMOYrOfibHUKOB.
PasHocTb 06beamHeHuns mHoxecTB A n B n MmHoxectBa C aTo0...
a) MHOXXeCTBO napannenorpaMmvon
0) MHOXeCTBO NapannenorpaMmmoB 6e3 NpsaAMbIX yrioB
B) MHOXXECTBO poMO0oB 6e3 NpsAMbIX YrnoB
) MHOXXECTBO NMPSAMOYrOSfibHUKOB
16. XapakrepucTniyeckoe CBOMCTBO MHOXECTBA 3TO CBONCTRO,...
a) KoTopbIM 06nagatT HEKOTOPbIE ANIEMEHTLI 3TOF0 MHOXECTBa
6) koTOpbIM 0ONagaoT BCe AEMEHTbI 3TOM0 MHOXECTBa
B) KOTOpbIM 06nagatoT BCe 3f1eMEHTbl 3TOr0 MHOXECTBA M TOSNbKO OHU
r) KOTOpbIM He obnagatoT ANeMeHTbl, He Nexalume B 3TOM MHOXeCTBe
17. BbibepuTte npaBunbHble YTBEPXKOEHUS
a) Onepauua obbeguMHEHWss MHOXECTB OUCTPUOYTMBHA OTHOCUTENBHO —onepauuun
nepeceyeHnss MHOXeCTB
6) Onepaumss nepeceyeHus MHOXECTB OUCTPUOYTMBHA OTHOCUTENbBbHO oOnepauum
06beanNHEHNS MHOXECTB
B) Onepaunsi 06beanHeHNs1 MHOXECTB OUCTPUOYTUBHA OTHOCUTENBHO OMNepaunn pasHOCTU
MHOXeCTB
r) Onepaumsa nepeceveHns MHOXECTB ANCTPUOYTMBHA OTHOCUTENBHO Onepauum pasHOCTH
MHOXeCTB
18. [ekapToBLIM Npon3BeaeHeEM MHOXECTB A 1 B HasbiBaeTcs MHOXecTBO C, cocTosiiee u3...
a) Bcex aneMeHToB MHOXecTB A n B
6) 13 Bcex nap anemMeHToB MHOXeCTB A 1 B, B KOTOpPbIX HA NEPBOM MECTE CTOUT INEMEHT
MHOXeCTBa A, a Ha BTOPOM - 3fIEMEHT MHOXecTBa B
B) U3 nap a5IEMEHTOB MHOXecTB A n B, B KOTOpbIX Ha NEpPBOM MECTE CTOUT OOnbLUNN
3MIEMEHT, a Ha BTOPOM - MEHbLUWIA
r) U3 aNIeMeHTOB, 00X ans MHoxecTB A n B
19. A - MHOXECTBO HaTypanbHbIX Yyncen. B - MHOXeCTBO AeNCTBUTENbHbIX Yncen. ['paduk gekaptosa
npounssegeHnsa MHoOXeCTBa A Ha MHOXeCTBO B npefcrasndaeTt cobon...
a) BCKO KOOPANHATHYHO NITOCKOCTb
6) 6eckoHe4HOe YNCIo NPSAMBIX, NapannenbHbIX OCKn Y, pacnonOXeHHbIX CrieBa u cnpasa oT
ocn Y
B) 6€CKOHEYHOE YMCIIO NPSMbIX, NapannenbHbIX OCK Y, pacnofnoXeHHbIX crpaBa oT ocu Y
r) 6eCKoHeYHOoe YMCOo fyYen C BepLUMHaAMM Ha Oocu X, napannernbHbix ocn Y
20. A - MHOXeCTBO HaTypanbHbIX Yncen. B - MHOXeCTBO AencTBuUTerbHbIX Yucen. paduk gekapToBa
npounssedeHnsa MHoXecCTBa B Ha MHOXecTBO A npefcTaBnsaeT cCoOoMn. ..
a) BEPXHIOK KOOPAMHATHYI NOMynfoCKOCTb
6) NpaByto KOOPAMHATHYIO NOMYNSIOCKOCTb
B) 6ECKOHEYHOE YMNCNOo NPSAMbIX, NapannenbHbIX 0Cx X, PacnofoXeHHbIX CHU3Y N CBEPXY OT
ocK X
r) 6eCKOHeYHOoe YMCOo NPSAMbIX, NapannenbHbIX OCU X, PpaCNONOXEHHbIX CBEPXY OT OCU X
A) 6ecKkoHeYHoe YNCHOo Nyyen C BepLinMHaMmM Ha ocu Y, napannenbHbix ocn X
21. B kakmx cnyydasx rpauvkoMm JekapToBa npoumsBefeHus MHoxecTBa A Ha MHoxecTBo B 6yger
MHOXECTBO TOYEK?
a) oba MHOXeCTBa - KOHEYHbIE YNCMOBbIE MHOXECTBA
6) A - MHOXXECTBO HaTyparibHbIX Yncers, B - KoHe4YHoe YMCcnoBoe MHOXECTBO
B) A - MHOXXECTBO BCEX MOSOXUTENbHbIX YMCen, B - MHOXECTBO HaTyparbHbIX YACEN
r) A - MHOXXeCTBO BCeX LernbixX Yncen, B - MHOXXeCTBO BCeX HaTyparnbHbIX YMcen
A) A - MHOXecTBO vncen ot 1 o 4, B - mHoXecTBO yncen ot 0 go 5
€) A - MHOXeCTBO AENCTBUTENbHbIX Yncen, B - KOHEYHOE YMCIOBOE MHOXECTBO
22. BbibepuTe npaBuiibHbIN HABOP CBOWCTB AeKapToBa NPOU3BEAEHMS MHOXECTB
a) KOMMYTaTUBHOCTb, aCCOLMATMBHOCTb, ANCTPUOYTUBHOCTb OTHOCUTENBHO OObEAUHEHMS,
nepeceyeHnsi 1 pasHOCTM MHOXECTB
6) aHTUKOMMYTATMBHOCTb, aHTMAcCCOUMATUBHOCTb, AUCTPUOYTUBHOCTL OTHOCUTENBHO
06beanHeHWs, NnepeceyeHnst U PasHOCTU MHOXECTB
B) aHTMKOMMYTATMBHOCTb,  acCOUMATUBHOCTb,  AUCTPUOYTUBHOCTbL  OTHOCUTESbHO
06beanHeHUs, nepeceyeHnst U pasHOCTU MHOXECTB



)  KOMMYTaTMBHOCTb,  aHTMACCOUMATUBHOCTb,  AUCTPUOYTMBHOCTb  OTHOCUTESbHO
06beanHeHWs, NnepeceyeHnst U PasHOCTU MHOXECTB
A) KOMMYTaTMBHOCTb, acCOLUMAaTUBHOCTb, OUCTPUOYTUBHOCTL OTHOCUMTENBHO OObeauHEHWs,
nepeceyeHnss MHOXeCTB
23. BblbepuTe BEpHblE YyTBEPXKAEHUSA
a) [OeKkapToBO Npou3BefeHUEe MHOXECTB AUCTPUOYTMBHO OTHOCUTENbHO OO0beauHeHUs
MHOXeCTB
0) obbeguMHeHMEe MHOXEeCTB AUCTPUOYTMBHO OTHOCUTENBHO AeKapTToBa MNpPOU3BEAEHUS
MHOXeCTB
B) 4eKapTOBO NPou3BeAeHNe MHOXECTB ANCTPUBYTUBHO OTHOCUTENBbHO Pa3HOCTU MHOXECTB
) nepecedyeHne MHOXeCTB ANCTPUBYTUBHO OTHOCUTENbHO AeKapToBa MPOU3BEAEHUS ITUX
MHOXeCTB
24. N3 mHOXecTBa A BblgeneHbl Henyctble nogMHoxectBa A1, A2, A3, obbeguHeHue KOTOpbIX
coBrnagaeT ¢ MHoXecTBoM A. B kakom crnyyae MOXHO yTBeEpXZaTb YTO MHOxecTBa A pas3buto Ha
Knaccbl?
a) HEeT 3NeMeHTOB, 06LLMX AN BCEX TPEX MHOXECTB
0) HMKaKMe ABa M3 BblOENIEHHbLIX MHOXECTB HE UMEIOT OOLLMX 3NTIEMEHTOB
B) HWKaKoe BblAeNeHHOEe MHOXECTBO He SBMSeTCA NMOAMHOXECTBOM APYroro BblAeneHHor
MHOXecTBa
r) ABa 13 BblAENEHHbIX MHOXECTB He NepeceKkatTcs
25. B kakmx cnyyasx nogmHoxectsa A1, A2, A3 MHOXeCTBa YeTbIPeEXYrofibHUKOB SIBAAIOTCS Knaccamm
9KBUBANEHTHOCTN?
a) A1 - MHOXeCTBO KBagpaToB, A2 - MHOXECTBO YeTbIPEXYTOSIbHUKOB, HE NMEKLLNX MPSMbIX
yrnoB, A3 - MHOXXeCTBO NPSIMOYrOflbHUKOB, COCEHNE CTOPOHbI KOTOPbIX HE PaBHbI
06) A1 - MHOXECTBO MapannenorpaMmmoB, A2 - MHOXECTBO YETbIPEXYrOfIbHUKOB, HUKaKne
[ABE CTOPOHbI KOTOPbIX HE NapannenbHbl, A3 - MHOXECTBO Tpanewuumn
B) A1 - MHOXECTBO NpPSIMOYronbHMKOB, A2 - MHOXECTBO napannenorpammoB, A3 -
MHOXECTBO YeTbIPeXYrofbHUKOB, HE MMEIOLUX napanianbHbIX CTOPOH U NPAMbIX YriioB
r) A1 - MHOXeCTBO Tpaneuumn, A2 - MHOXECTBO MNPSAMOYrofbHUKOB, A3 - MHOXECTBO
YeTbIPEXYrofbHNUKOB, HE MMEOLLNX NPSAMbIX YINOB M NapanfefnbHbIX CTOPOH
A) A1 - MHOXECTBO NPSAMOYrofibHUKOB, A2 - MHOXECTBO YETbIPEXYrOflbHUKOB 6e3 NpsiMbixX
yrnoB, A3 - MHOXXECTBO YETbIPEXYTONIbHUKOB C OAHMM UMW ABYMS MPSAMbIMA yriiamm
26. PasbueHne MHoXecTBa A Ha Knacchbl Ha3blBaeTCA AUXOTOMUYECKUM, ECIN...
a) Knaccamu SBrsIOTCA HEKOTOpoe NOAMHOXECTBO MHOXecTBa A M ero AOnorHeHue [0
MHOXecTBa A
6) MHOXecTBO A pasbuTa Ha Knaccbhl Npy NOMOLLM OAHOrO CBOMCTBA
B) MHOXeCTBO A pa3buTo Ha Knaccbl Npy NOMOLLM ABYX CBONCTB
r) B MHOXecCTBe A BblaeneHbl ABa HenepecekaoLwmnxcs nogMHoOXecTBa
27. Tpn nomowmn CBOWCTB "OblTb YeTHbIM" M "OennTbca Ha 4" MHOXEeCTBO HaTyparnbHbIX 4ucen
pa3buBaeTcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3brBaeTcs Ha Knacchbl
28. MNpun nomowwm ceBoncTtB "GbiTb Gonbwe 10" M "ObiTb YETHBIM" MHOXECTBO HaTyparbHbIX 4YUCen
pa3buBaeTcs Ha
a) 3 knacca
6) 2 knacca
B) 4 knacca
r) He pa3bmBaeTcs Ha Knaccobl
29. Mexay mHoxectBamn A={4, 3, 7} n B={2,5,8} yctaHoBneHo cooteeTcTB/Ee "a MeHbLle b". BbibepuTe
npaBuUIibHOE YyTBEPXAEHNE
a) obnactb onpedeneHns  COOTBETCTBMS coBMagaeT C obnacTbio OTNpaBneHus, a
MHOXECTBO 3Ha4YeHUN - ¢ obnacTbo NpUbLITUSA
6) obnactb onpegeneHvss  COOTBETCTBUSA COBMagaeT C 06nacTbio OTNpaBrieHnd, a
MHOXECTBO 3Ha4YeHUIN ABMseTCA NOAMHOXECTBOM 06nacTu npubbITms
B) obnactb onpegeneHus COOTBETCTBUA  ABNAETCA NOAMHOXECTBOM obnactu
OTNpaBIieHUs, a MHOXXECTBO 3Ha4YeHWU coBnagaet ¢ obnacTbio NpubbITUA



r) obnactb onpeaeneHns COOTBETCTBUA ABNSAETCH NOAMHOXECTBOM 061acTy oTnpasreHus,
a MHOXECTBO 3Ha4YeHU ABNAETCS NOOMHOXECTBOM obnacTtu npmbbiTns
30. Oanbl mHOXecTBa A={4, 3, 8} n B={2, 6, 8}. Kakoe 13 cooTBeTCTBUIA MeXay 3TUMMU MHOXeCTBaMu
SIBNSieTCSl OTOOpaXeHnem:
a) "a MeHbLe b"
6) "a 6onbLie b"
B) "a genutenb b"
r) "a kpaTHo b"
31. CootBeTcTBME "a genutenb b" saBnsetca B3aMMHO-OQHO3HAYHBbIM OTOOpPaXKEHWEeM, €crnn OHO
YCTaHOBJIIEHO MeXOy MHOXeCTBamMu
a) A={4, 3,5, 7} n B={8, 9, 10, 14}
6) A={2, 3, 7} n {4, 6, 14}
B) A={4, 3, 5, 7} n B={12, 15, 14}
r) A={4,3, 5, 9} n {8, 9, 10, 14}
32. B cembe 4yeTBepo geTen: 3 manbumnka n ogHa geeoyka. OTHoweHne "ObiTb BpaToM" Ha MHOXeCTBe
3TUX AeTen aBnseTcs
a) pedrieKCMBHbIM U CUMMETPUYHbBIM
0) aHTUPEeNEKCUBHBIM 1 CUMMETPUYHbBIM
B) aHTMpedNEeKCUBHLIM N aHTUCUMMETPUYHBIM
r) aHTUpedneKCUBHLIM U HE CUMMETPUYHIBIM U HE @HTUCUMMETPUYHbBIM
A) He pedneKkCMBHbBIM U HEe aHTUPENIEKCUBHBIM U CUMMETPUYHBIM
33. B cembe yeTBepo aeten: 3 manbunka n ogHa aeBodka. OTHoLUeHNe "ObiTb BpaToM" Ha MHOXECTBe
3TUX AeTen aBnseTcs
a) TPaH3UTUBHBIM U HE CBA3HbBIM
0) TPaH3UTUBHBLIM U CBA3HbLIM
B) HE TPAH3UTUBHbBIM N CBA3HbIM
) He TPaH3UTUBHbLIM U HE CBSI3HBIM
34. OTHoweHKe "ObITb genuTtenemM" Ha MHOXECTBE HaTyparibHbIX YNCEN SABMSIETCS
a) pednekCUBHbIM, CAMMETPUYHBIM, TPAH3UTUBHbLIM, HE CBSA3HbLIM
6) pednekcuBHbIM, aHTUCUMMETPUYHBLIM, TPAH3UTUBHBLIM, HE CBA3HbLIM
B) pebrneKkCcMBHbIM, aHTUCUMMETPUYHBIM, TPAH3UTMBHbBIM, CBS3HBIM
r) pecpnekCnBHbIM, CUMMETPUYHBLIM, TPAH3UTUBHBLIM, CBA3HbLIM
35. Kakne 13 ykasaHHbIX OTHOLLEHUIN ABMAAIOTCA OTHOLLIEHWEM 3KBUBANEHTHOCTU?
a) oTHoweHWe Nogobust Ha MHOXEeCTBE reoMeTPUYECKNX OUryp
6) oTHOLWEHMEe NeprneHaNKYNApHOCTU Ha MHOXECTBE MPSAMbIX
B) OTHOLWIEHWE "ObITb ApYyroM” Ha MHOXeCTBe naen
) OTHOLWEHME "OblTb POBECHMKOM" HA MHOXECTBE Ntoaen
36. OTHOLLEHNe ABNAETCA OTHOLIEHMEM 3KBUBANEHTHOCTU, €CIIN OHO...
a) pedhfieKCMBHO, @aHTUCMMMETPUYHO, TPAH3UTUBHO
0) aHTUPEeNEKCMBHO, CUMMETPUYHO, TPAH3UTUBHO
B) aHTMPedNEKCUBHO, aHTUCUMMETPUYHO, TPAH3UTUBHO
r) petrnekCnMBHO, CUMMETPUYHO, TPAH3UTUBHO
37. OtTHoweHne, obnagaiwowiee CBONCTBaMM  aHTUPEMNEKCUBHOCTN,  @aHTUCUMMETPUYHOCTMU,
TPaAH3UTMBHOCTUN N CBA3HOCTU SIBNSIETCA OTHOLLEHNEM
a) CTpOroro fIMHENHOro nopsiaka
0) HecTpororo NIMHEHOro nopsigka
B) CTPOroro YacTM4HOro nopsiaka
) 9KBMBaNEeHTHOCTU
[) HECTPOroro YaCcTM4yHoOro nopsigka
38. OTHoLeHne "cTapLue” Ha MHOXECTBE XuUTernen ropoaa SBNAeTCsH OTHOLLEHNEM
a) CTPOroro 4YaCcTM4YHOro nopsiaka
6) cTpororo NMHENHOro nopsiaka
B) HECTPOroro fIMHENHOro NopsiAka
) HECTPOroro YacTUYHOro Nopsaka
[) 9KBUBANEHTHOCTMN
Tecm Ne2
1. YKaXnTe UCTUHHbIE BblCKa3blBaHUA
a) B suBape v B cbeBpane 31 geHb



©) YuebHbIi rog HaumHaeTcst 1 ceHTsI0ps unn 1 okTadps

B) Ecnn yncno genutcsa Ha 4, TO OHO AenuTcs Ha 2

) ecriv YUcrno AenuTcs Ha 2, TO OHO AennTcs Ha 4

A) Y1crno genuTca Ha 5 Torga u TonbKo Toraa, Koraa oHo okaHumBaeTcs 0
2. Ykaxute Te Habopbl 3HAa4YEHMIN NOrM4YECKNX NEPEMEHHbIX, NMPU KOTOPbIX BbickasbiBaHue "(A 1 B) Torga
M Tonbko Toraa, koraa C" NCTUHHO

a) A - UICTUHHO, B - noxHo, C - noxHo

©) A - UICTKHHO, B - nctrHHO, C - NoXHO

B) A - UCTUHHO, B - ucTnHHO, C - UCTUHHO

r) A - noxHo, B - noxHo, C - NoxHO

4) A - CTUHHO, B - noxHo, C - NCTUHHO
3. YkaxuTe Te Habopbl 3HaYEHUI NOrMYECKUX NEPEMEHHBIX, MPU KOTOPbIX BbiCKadbiBaHue "ecnun A nnm B,
To C" noxHo

a) A - UICTUHHO, B - noxHo, C - NoxHO

6) A - NICTUHHO, B - ucTuHHO, C - NOXHO

B) A - UCTMHHO, B - ucTnHHO, C - UCTUHHO

r) A - noxHo, B - noxHo, C - NoxHo

) A - CTUHHO, B - noxHo, C - NCTUHHO
4. Mpegukat A(x):"x 6onblwe1" 3agaH Ha MHOXeCTBe HaTypanbHbiX 4ucern. O6nacTbld UCTUHHOCTU
npegukaTa "He A(x)" saBnseTcs

a) MHOXXeCTBO HaTyparnbHbIX YMcen

6) MHOXXECTBO HaTypasnbHbIX Yncen, 6GONbLUNX UMW PaBHbIX 2

B) NyCTOE MHOXEeCTBO

r) mHoxecTBo{0, 1}

) mHoxecTBo {0}

e) MHoxecTBo {1}
5. NpegukaTbl A(X):"x genutea Ha 5", B(x):"x genutca Ha 2" 3agaHbl Ha MHOXECTBE HaTyparbHbIX YACEN,
MeHbLWNX Mnn paeHbix 10. ObnacTbio MCTUHHOCTK Npeaukata "A(x) Toraa u Tonbko Torga, korga B(x)"
SABMSETCH MHOXECTBO

a){1,3,7,9, 10}

6) {10}

B) {2, 4, 5, 6, 8, 10}

N{1,3,57,9, 10}
6. Cpeau BbICKa3blBaHMIN C KBAHTOPAMM YKaXXUTE UCTUHHbIE

a) Bce nTuubl netaoT unu nnaesatoT

©) HekoTopble reomeTpmyeckme urypbl He UMEIT NnoLaib

B) HekoTopble paBHOCTOPOHHME TPEYroSibHUKN NPSIMOYTOfbHbIE

r) Bce paBHOCTOPOHHUE TPEYrONbHUKM - OCTPOYrOfbHbIE
7. Cpeov nepeyncneHHbIX npeanoxeHun sblbepute te, KOTOpbIE ABNAKOTCA BblCKa3biBAHUSAMMN

a) Kaxabl napannenorpaMmm gBngeTca NpsiMoyrosisHUKOM

6) B mecsaue 30 gHen

B) 4<5

r) Ecnu k uncny npnbasuTb 2, TO Nony4Mm 5

A) Ecnun yncno ymHoxuTb Ha 0, To nonyynm 0

e) HekoTopble NpsAMOYronbHUKK ABASIOTCS KBagpaTamu
8. Cpeav nepeymcneHHbIX NpeanoxeHun BolbepuTe Te, KOTopble ABMSITCA NpeavkaTamm

a) Ecnu k yncny npmbasuTb 2, TO nonyyYnm 5

6) Ecnn yncno ymHOXuTb Ha 0, To nonyyum 0

B) OgHO3Ha4yHoe 4mcno MeHblue 10

r) x>3
9. BblbepuTe UCTUHHbIE BbICKa3blBaHUSA

a) Ansa nobbix HaTyparnbHbIX YMCEN X U Y cnpaBeanveo (Xwy) >2

©) ons nboro HaTypanbHOMo X CyLECTBYET Takoe HaTypanbHoe 3HadeHne y, 4to (xy)<10

B) CYLLECTBYIOT Takme HaTyparbHble 3Ha4YEHUS X U Y, NPU YMHOXEHUN KOTOPbIX NOMy4aeTCsi YnCro,

MeHbLlee 2

) CywecTBYyeT Takoe Lernoe 4YUCro X, YTO Mpu AeneHun ero Ha nwboe HaTyparnbHOe 4ucro

nonyvaetcs 0



10. Bbibepute Takume napbl NOHATUNA, YTO OOBEM MEPBOro U3 HUX ABNAETCH MOAMHOXECTBOM obbema
BTOPOro
a) TPEYronbHUK 1 MHOTOYrOflbHUK
©) TpeyronbHMK N YeTbIPEXYTOSbHUK
B) KBagpat un pomb6
r) napannenorpamm n NpsiMoyrosibHUK
11. BeibepuTte BepHoOe BbiCkasbiBaHMe. "ECNN SNeMEHT NPUHAANEXUT MHOXECTBY A 1 HE NPUHAONEXNT
MHOXeCTBY B, TO OH....
a) NPUMHAANEXUT NepeceyeHnto 1 06bEANHEHNIO ATUX MHOXECTB
6) NpMHaONEeXnT NepeceyeHnto MHOXECTB, HO He NPUHAANEXUT 06 beJUHEHUIO 3TUX MHOXECTB
B) NPUHaANEXUT 06 bEANHEHMIO MHOXECTB, HO HE NMPUHAANEXUT nepecevyeHnto
r) He NPUHAANEXUT HU 0O beQMHEHNIO, HU NEPECEYEHNIO MHOXECTB
12. A - MHOXeCTBO TPEYronbHWKOB, B - MHOXECTBO PaBHOCTOPOHHWUX TPeyrosnibHMKoB, C - MHOXeCTBO
NPSIMOYrOfbHbIX TPEYronbHUKOB. BbibepuTe UCTUHHOE BbiCKa3biBaHWE.
a) Bce Tpu MHOXecTBa nonapHoO nepecekatTcs
6) B n C - nogmHoxecTBa MHoXecTBa A, B 1 C - nepecekatoTcs
B) A - yHuBepcanbHoe MHoxecTBo And B n C. B n C - He umetoT obLnx anemMeHToB
r) C - nogmHoXecTBo B, B - nogmHoxecTtBO A
13. BbibepuTe UCTUHHBbIE BbiCKa3blBaHNSA
a) MHoxecTBO napannenorpaMmMoB U MHOXECTBO YeTblPeXYrofibHUKOB NepecekaloTcs
6) Ecnn ogHO MHOXeCTBO ABNAETCS NOAMHOXECTBOM APYroro, TO 9TM MHOXEeCTBa nepecekatoTcs
B) Ecnn MHOXecTBa nepecekatoTcsl, TO O4HO U3 HUX SIBNSIETCA NOAMHOXECTBOM APYroro
r) Ecnn mHoXecTBa paBHbl, TO KaX40e U3 HUX SIBNAETCA NOAMHOXECTBOM ApPYroro
A) Ecnn ogHO MHOXECTBO ABnseTCA NOAMHOXECTBOM APYroro, TO 3T MHOXeCTBa paBHbI
e) Ecnu mHoXecTBa He nepecekaroTcs, TO OHM HE NMEIT OBLLMX ANEeMEHTOB
14. BblibepnTe UCTUHHbIE BbICKa3blBaHNSA
a) Ob6beanHeHne HenyCcTbIX MHOXECTB HUKOr4a He paBHO MYCTOMY MHOXECTBY
6) Ecnu obbeguHeHve OBYX MHOXECTB He paBHO NMYCTOMY MHOXECTBY, TO U MepeceyeHne aTux
MHOXECTB HE paBHO NYCTOMY MHOXECTBY
B) Ecnn MHOXeCTBa He nepecekatoTcs, TO UX Pa3HOCTb paBHa OQHOMY M3 3TUX MHOXECTB
r) lononHeHne nogMHOXeCTBa 40 MHOXECTBa PaBHO Pa3HOCTW 3TUX MHOXECTBA M NOOMHOXECTBa
A) Ecnn MmHoXecTBa He uMelT o6WMX 3nemMeHToB, TO UX oObeanHeHuMe paBHO MNyCcTOMY
MHOXEeCTBY
15. BoibepuTe NCTUHHBIE BbICKa3blBAHUS
a) O6nacTb onpeaeneHuss COOTBETCTBUA SABNSETCS MNOAMHOXECTBOM 006nactv oTnpaBneHus
COOTBETCTBUSA
6) B ntobom cooTBeTCTBUM 0BNacTb onpeaeneHns coBnagaeT ¢ 06nacTbio OTNpaBneHns
B) Ecnu cooTBeTcTBUE ABNSAETCS oToOpaxeHue, To obnacTb ero onpeaeneHns Bceraa cosnagaet
¢ 0bnacTbio oTrnpaBneHns
r) MHOXXeCTBO 3Ha4Y€HMI HEKOTOPbIX COOTBETCTBUIN coBNagaeT ¢ 0b6nacTblo NpUbLITUA

Tecm Ne3
1. YUTo6bI CNOXUTL 2 N 3 C TOYKN 3PEHUST TEOPETUKO-MHOXKECTBEHHOIO NOAX0Aa K NOCTPOEHMIO CUCTEMBDI
LenbiX HeoTpuuaTenNbHbIX YACEN MOXHO HAaWTU MOLLHOCTb. ..
a) obbeguHeHns mHoxecTB A={a, b}n B={b, c, d}
6) o6beamHeHns mHoxecTB A={1, 2} n B={3, 4, 5}
B) nepeceyeHus mHoxecTB A={a, b} n B={c, d, e}
rjo6veanHeHma mHoxecTts A={a, b} n B={a, b, c}
2. Heobxogumo yMHOXWUTb 4 Ha 3, UCnomnb3ys nNoaxond K HaTyparnbHOMY 4MCHy, Kak K pesynbTraTy
n3MepeHus BenuyuHbl. B kadecTBe eguMHUYHOro oTpeska e BbibpaH oTpe3ok aAnuHon 3 cMm. B kayecTtBe
HOBOW eQVHULbI U3MepPeHns HeobxoaAMMO BbIBpaTb eANHUYHBIA OTPE30oK e1 ANNHON:
a) 1cm
0) 12cm
B) 4cM
r) 3cm
3. PasHocTb HaTyparnbHbIX Yncen a U b c TOYKM 3peHnss TeopeTUKO-MHOXECTBEHHOro noaxoga 3To
MOLLHOCTb...
a) pa3HOCTU HenepecekarLwmxecs MHoxecTB A 1 B Takux, 4yto a=n(A), b=n(B)



0) pasHOCTM NPon3BOSIbHBIX MHOXECTB A 1 B Takux, yto a=n(A), b=n(B)

B) pasHoCTU MHOXeCTB A 1 B Takux, yto a=n(A), b=n(B) n AcB

r) pasHocTn MHoXecTB A 1 B Takux, 4to a=n(A), b=n(B) n oa4HO 13 HNX ABRSieTCA AOMNOMHEHNEM PYroro
A0 YHMBEPCAanbHOro MHOXEeCTBa.

4. CyMMa HaTyparbHbIX Ynucern a u b ¢ Toukn 3peHnsa TeopeTUKo-MHOXKECTBEHHOMO Noaxoaa 3To
MOLLHOCTb. ..

a) 06beaMHeHMsA NPON3BOSbHbIX MHOXeCTB A 1 B Takux, 4to a=n(A), b=n(B)

0) nepeceyeHns nepecekarowmxcsa MHoxecTts A u B Taknx, uto a=n(A), b=n(B)

B) 00beanHeHust Henepecekarowmxcs MHoxecTB A n B Takmx, yto a=n(A), b=n(B)

r) o6beanHeHnsa mHoxecTB A 1 B Takux, yto a=n(A), b=n(B) n AcB

5. NpousBeaeHne HaTyparbHbIX YACEN @ U b C TOYKM 3peHns TeOPETUKO-MHOXECTBEHHOIO noaxona aTo
MOLLIHOCTb. ..

a) obbeauHeHns b HenepecekalLWmMXCA MHOXECTB B KaXX40M M3 KOTOPbIX MO a 3N1IeMEHTOB

0) nepeceyeHns Npon3BoONbHbIX MHOXecTB A u B Takux, uto a=n(A), b=n(B)

B) 06beanHeHNs1 NPOM3BOrbHbIX MHOXecTB A 1 B Takux, uyto a=n(A), b=n(B)

r) o6beguHeHnsa HenepecekarLmxcst MHoxecTB A 1 B Takux, 4to a=n(A), b=n(B)

6. YTobbl YMHOXUTb 2 HA 3 C TOYKM 3PEHUA TEOPETUKO-MHOXECTBEHHOrO Mnogxoda K MOCTPOEHMIO
CUCTEMbI LieNbIX HeoTpuLaTerbHbIX YNCEST MOXXHO HAMTW MOLLHOCTD. ..

a) obbeamHeHna mHoxecTB A={a, b}u B={e, c, d}

0) nepeceyeHnsa mHoxecTB A={a, b}n B={e, c, d}

B) 06beanHeHust MHoxecTB A={a, b}, B={e, c}, C={d, c}

r) AekapTosa npoussegeHus MHoxecTB A={a, b}n B={b, c, a}

7. YT06BbI Bbl4ECTb OT 3 2 C TOYKM 3PEHUSA TEOPETUKO-MHOXECTBEHHOMO NoAxo4a K NOCTPOEHUIO CUCTEMBI
LenbiX HeoTpuuaTenbHbIX YACEN MOXHO HAaWTU MOLLHOCTb. ..

a) pasHocTu MHOXecTB A={e, c, d} n B={a, b}

6) pasHoctn MHOXecTB A={b, c, a} n B={a, b}

B) pasHocTu MHoxecTB A={b, ¢, d} n B={a, b}

r) AononHeHns MHoxectea B={a, b} oo mHoxecTtBa A={b, c, d}

8. Utobbl pasgenutb 6 Ha 2 C TOYKM 3PEHUA TEOPETUKO-MHOXECTBEHHOIo Moaxoda K MOCTPOEHUIO
CUCTEMbI LieNblX HeoTpuLaTeribHbIX YNCEN (AeneHne No coaepXKaHmio) HYy>KHO. ..

a) pa3buTb MHOXECTBO, COCTosiLlee M3 6 3MEeMEHTOB Ha [OBa NPOW3BOSIbHBIX HernepeceKaoLwmnxcs
NOAMHOXECTBA M HANTWU MOLLHOCTb MOSYYMBLUMXCS NOOMHOXECTB

0) pa3buTb MHOXECTBO, COCTOsLee M3 6 9NemMeHTOB Ha [ABa MPOM3BOSIbHbIX HeMnepeceKkatoLwmnxcs
PaBHOMOLLHbIX MOAMHOXECTBA U HAWTM MOLLHOCTb NOMYYMBLUMXCA NOAMHOXECTB

B) pa3buTb MHOXECTBO, COCTOsILLIEE N3 6 3NEeMEHTOB Ha HenepecekalLmecs NOAMHOXECTBa, B KaXX40M
N3 KOTOPbIX MO 2 3NeMeHTa U HaUTK KONMYECTBO NOAMHOXECTB

r) BblAENUTb U3 MHOXeCTBa, COCTOSALWEro U3 6 anemMeHToB, NOOMHOXECTBO, Coaepxallee 2 anemMeHTa u
HaWTWM MOLLHOCTb OCTaBLLErocs MHOXEeCTBaA.

9. a:b=c — peneHne Ha 4acTu.

a) a=n(A), b=n(B), c=n(C), rae B — nogMmHOXXecTBO MHOXXecTBa A. C — gononHeHne nogmHoxecTtsa B o
MHOXecTBa A

©) a=n(A), b — KONM4YeCTBO PaBHOMOLLHbLIX MOAMHOXECTB, Ha KOTOpble pa3buTo MHOXeCcTBO A, C —
MOLLIHOCTb BblA€MNEHHbIX NOAMHOXECTB

B) a=n(A), b — MOWHOCTb PaABHOMOLUHbIX MOAMHOXECTB, Ha KOTOpble pa3buTo MHOXECTBO A, C —
KONMYEeCTBO MOMY4YMBLUMXCS NOAMHOXECTB

r) a=n(A), b=n(B), rae mHoxecTBa A n B — He nepecekatoTcs, c=n(A\B)

10. BbibepuTe CTPOUKY, rae CroXeHne B akCMOMaTU4eCcKOM NOAXOAE BbIMOSTHEHO BEPHO:

a) 2+3=2+3'=(2+3) '=5

0) 2+3=2+2'=(2+2) '=4'=5

B) 2+3=3+2=5

r) 2+3=(2+2')y=5

11. Heobxogumo pasgenutb 4 Ha 2, Ucnonb3ys MOAXOA K HaTyparbHOMY 4YUCRy, Kak K pesynbTaTty
n3MepeHns BenuumHbl. B KayecTBe eanHMYHOrO OTpeska € BblbpaH OTpe3ok AnvHon 3 cMm. B kavecTtBe
HOBOW €OUHULbI N3MEPEHMS HEOBX0AUMO BbIOpaTh €ANHUYHBIA OTPE30K e1 ANMHOMN:

a) 1cm

6) 8 cm

B) 6 cm

r) 3cm



Tecm Ne4
1.BbiGepute npaBuibHOE yTBEPXKAEHNE
a) lo3nunoHHaa cucTemMa CUYMCNEeHUs 3TO Takas CUcTeMa, B KOTOPOM 3HayYeHue Kakaoro 3Haka,
NCnonb3yemoro Ansi 3anucu Ynucna, 3aBuCcuT OT MecTa, KOTOpPOE 3TOT 3HaK 3aHMMAaeT B 3anucu Yncna
6) He gecAaTMYHasi cMCTeMa CYMCNEHUS HE MOXET OblTb NO3ULIMOHHON
B) K NO3MUMOHHON cuCTEME CUYMCIIEHUSA OTHOCUTCSA HEe TOSbKO MpuBbIMHAsA Ham "apabckas" Hymepauus,
HO N pUMCKasi CUCTEMA CYUCIIEHMS
r) angaBMTOM NO3NLMOHHOW CUCTEMbI CHUCIIEHUST MOXET ObITb NM0H6oe KOHEYHOE MHOXECTBO 3HAKOB.
2. Yucno 4 B ABOMYHON CUCTEME CHUCIIEHUSA 3anncbiBaeTCs Tak:
a) 10
0) 20
B) 100
r4
3. lNpu nepeBode 13 NATEPUYHON CUCTEMbI CUNCIIEHNS B AECATUYHYIO YMCIO 3 PABHO

wec
1,2,3,4,5
1,2,3,4,5,6
2,3,4,5
N123,4,56
7. B natepnyHon cucteme cumcreHnsa pasHoctb umcen 10 n 4 paBHa
a)6
0)1
B) 2
r5
8. Uucno 11 3anucaHo B nATEpPUYHON cucTeMe cuyucneHud. pu nepeBode B AECATUYHYHO CUCTEMY
cUMcneHus oHo byaet 3anucaHo...
a)4
6)5
B) 6
r)10
9. YHucno 8 npu nepeBoae B AEBATEPUYHYIO CUCTEMY CUMCIEHNSA PABHO:
a) 10
6)9
B) 8
r7
10. Yucno 21 3anmcaHo B 4YeTBEpUYHOM cucteme cumcneHus. MNpu nepeBoge B OECATUYHYIO CUCTEMY
CUYMCIIEHNS OHO PABHO:
a)8
6)5
B) 10
r9
11. Bbibepute BepHoe yTBepxaeHne. « OCHoOBaHME CUCTEMbI CYUCTIEHMS. ..
a) Bcerga paeHo 10
6) MoxeT 6bITb NOOLIM HATyparbHbIM YMUCITOM



B) MOXeT ObITb M06bIM HAaTypanbHbIM YNCIIOM, HE MEHBLLLMM OBYX

r) MOXeT ObITb N0ObIM OQHO3HAYHBIM YMCIIOM.

12. B kakon M3 nepeyYncrnieHHbIX CUCTEM CHUUCIEHMSI MOXET ObiTb 3anucaHo umcno 402. Cucrtembl
CUMCNEHUS: OBOUYHAS, YETBEPUYHAS, NATEPUYHAs, LECATUYHAS.

a) B YeTBEPUYHOM N AEeCATUYHOMN

6) B NATEPUYHOMN 1 YETBEPUYHOMN

B) B Nto60M N3 NepeunCcrneHHbIX CUCTEM CHUCTIEHNS

r) B NATEPUYHON N OECATUYHOMN

13. Yemy paBHo yncno DXXIX B AeCATUYHON cUCTEME cYMCEeHNa?

a) 531

0) 529

B) 1209

r) 1029.

14. MNepeBegunte uncno 1241 n3 NATEPUYHON CUCTEMbI CHUCIIEHUS B OECATUYHYIO.

Beopg oTtBeTa:

15. MNepeBegute uncno 37 n3 AeCATUYHON CUCTEMbI CHUCTNIEHUS B TPOUYHYIO

Beop otBeTa: .

16. Yto GonbLue: 7 B 4ECATUYHON CUCTEME CHUCTIEHUS, UK 7 B BOCbMEPUYHOW CUCTEME CUHUCTIEHNS.
a) 7 B AeCATUYHOMN CUCTEME CUYUCTIEHUS

0) 7 B BOCbMEPUYHOW CUCTEME CUUCTIEHMS

B) 3TV YMcna paeHbl

) 3TW Yncra HEBO3MOXHO CPaBHUTb.

17. Yncno 127 3anucaHo B BOCbMEPUYHON CUCTEME CUYMCNEHMUS. 3anuLunte 4Mcro, HenocpeacTBEHHO
cnenyollee 3a HAM B 3TON CUCTEME CHUCIEHUS.

Beop otBeTa: .

Tecm Ne5
1. Mpn geneHnn yncna a Ha 4 nony4daeTcs HenonHoe YacTtHoe 12. M3BecTHO, 4To a bonbLue unu
paBHo 50. Yemy MOXeT BbITb paBeH OCTaTOK?
a) 2
6) 1
B) 4
r5

2. Yucna a v e npu geneHnn Ha 4 gatoT octatkm 3 1 2. Yemy paBeH OCTaToOK OT AENEHNA CyMMbl a+8 Ha
47?
a)3
6) 2
B) 1
rNnb5
3. Yucno 2340 asndeTcs B3aMMHO-NPOCTbIM C:
a) 81
6) 29
B) 261
r) 35
4. Kakoe n3 ynucen MoxHo npeactasuTb B Buae 30p, rae p — HaTyparnbHOEe Yncno?
a) 22530
6) 53420
B) 71802
r) 82005
5. HO[ uncen 12 n 36 paBeH:
a)3
6) 4
B) 12
r) 36
6. BoibepuTe HenpaBunbHoe yTBepxaeHue: «Hncno 2235...
a) genutca Ha 5, T.K. nocrneaHasa undpa aToro ymcna Aennutcs Ha S5»
6) genutca Ha 3, T.K. (2+2+3+5) genutca Ha 3»
B) genuTca Ha 3, T.K. OKAaHYMBaAETCA HEYETHON LNpon»



r) He genutca Ha 4, T.k. 35 He genuTcs Ha 4
7. BbibepuTe npaBunsHoe ytBepxaeHue: «Cymma 123+517+852. ..
a) He penutcda Ha 12, T.K. 123 He genutca Ha 12, 517 He penutca Ha 12, 852 genutcs Ha 12»
0) o gennmocTun Ha 3 HMYero ckasaTtb Henb3as, T.K. 123 genutes Ha 3, 517 He genuTtca Ha 3, 852
nenuTtcs Ha 3»
B) O AennUMOCTU Ha 12 HMYero ckasaTb Henb3g, T.K. 123 He genutcda Ha 12, 517 He genuTcs Ha 12,
852 penutca Ha 12»
r) O AENUMOCTU Ha 12 HMYEero ckasaTb Henb3s, T.K. 123 He genntca Ha 12, 517 He gennTtca Ha 12,
852 He penuTca Ha 12»
8. MNpu geneHnn 4yucna a Ha Yncrno b nony4vaeTcsa HenosHoe YyactHoe 12 n octatok 4. Yemy mMoxeT ObiTb
paBHO uncno b, ecnu a 6onblie 207
a)2
6) 1
B) 4
rNnb5
9. Yncna a v e npu genexHnun Ha 4 garot octaTkm 3 n 2. Yemy paBeH OCTaToK OT AeneHnsa Ha 4 pasHoCTH
a-g?
a)3
6) 2
B) 1
r 1
10. Yucno 183 aenseTcs B3aUMHO-NPOCTLIM C:
a) 61
6) 201
B) 164
rNno
11. Kakoe n3 yncen Henb3sa NpeactaBuTb B Buae 12p, roe p — HatypanbHOe YMcno?
a) 144
0) 44
B) 108
r) 324
12. HOK uncen 12 n 36 paBeH:
a)3
6) 12
B) 36
r)y72
13. Bbibepute npaBunbHOe yTBEpPXKAEHUE: «Hncno 2348...
a) genutca Ha 4, T.k. 48 penuTcsa Ha 4»
0) penutcd Ha 4, T.K. 8 genutcs Ha 4»
B) He genutca Ha 4, T.K. (2+3+4+8) He genuTca Ha 4»
r) 4enuTcs Ha 4, T.K. OKaH4YMBaeTCs YETHOW LMGPOnN»
14. Boibepute HenpasunbHoe yTeepxaeHune: «ponssegeHne 248537540
a) penutca Ha 45, 1.k. 540 genutca Ha 5, 540 genntca Ha 3, 537 genutcs Ha 3»
6) penutca Ha 12, T.k. 248 penutca Ha 4, 540 penutca Ha 3»
B) genutca Ha 45, T.k. 540 genutca Ha 5, 540 genutca Ha 9»
r) He genutca Ha 12, T.k. 248 He genutca Ha 12, 537 He genutca Ha 12, 540 He penuTtcd Ha 12»
15. MNpwn geneHun 4vncna a Ha 12 nony4vaeTtcd HenonHoe YyactHoe 1. N3BecTHO, 4To a 6onblue 15. Yemy
MOXeT ObITb paBeH OCTaToOK?
a)2
0) 1
B) 12
r) 11
16. Yncna a n B npu geneHnn Ha 4 gatoT octatkn 3 n 2. YeMy paBeH OCTaToK OT AenieHuns Ha 4
NpPoun3BedeHnsa 3TUX Ymcen ?
a)6
0) 2
B) 1
r5



17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Yucno 237 siBnseTcsa B3aMMHO-NPOCTbIM C:

a) 45

6) 158

B) 79

r) 201

Kakoe 13 ymcen MoxHo npeactasutb B Buae 15p, raoe p — HaTypanbHoe Ynucno?

a) 23835

0) 23845

B) 23834

r) 23844

HO[ uncen 12 n 48 paBeH:

a)4

6) 48

B) 12

r 6

BbibepuTe npaBunbHoe yTBepxaeHue: «4Yucno 18387...

a) penutcd Ha 9, T.k. (1+8+3+8+7) genutcs Ha 9»

0) He penuTtcda Ha 9, T.k. 87 He gennTcsa Ha 9»

B) Aenutcs Ha 9, T.K. OHO HEYETHOE»

r) genutcs Ha 9, T.k. (1+8+3+8+7) genutca Ha 3»

Bbibepute HenpaBunbHoe yTBepxaeHue: «lMponsseaerHne 123517852

a) penutca Ha 18, T.k. 123 penutca Ha 3, 852 penutca Ha 3, 852 nenutcsa Ha 2»
6) aenutca Ha 12, T.k. 123 genutca Ha 3, 852 genutca Ha 4»

B) He genutcs Ha 45, T.K. 123 He genuTcsa Ha 5, 517 He gennTcd Ha 5, 852 He genuTcs Ha 5»
r) 0 AENUMOCTU Ha 45 He NPOon3BOAS BbIYMCIIEHUIM HUYETO cKa3aTb HENb3s, T.K. HA OOWNH U3
MHOXWUTENnen He aenutcsa Ha 45»

HO[ uncen 18 n 72 paBeH:

a) 36

0)9

B) 72

r)18

Bbibepute HenpaBuibHble yTBEPXAEHUS: «Hncno 2364...

a) He penuTtcd Ha 3, T.K. ero nocnegHas undpa He genutcs Ha 3»

6) He genuTcsa Ha 9, T.K. (2+3+6+4) He genutca Ha 9»

B) genuTca Ha 4, T.K. nocneaHssa uudpa uncna 4 genutcsa Ha 4»

r) AenuTcs Ha 2, T.K. OKaH4YMBaeTCa YETHOW LMdPOn»

BbibepuTe npasunsHoe ytBepxaeHue: «Cymma 123+1752+852

a) genutca Ha 6, T.k. 123 genutca Ha 3, 852 genutca Ha 3, 1752 penutca Ha 2»
0) He penuTcd Ha 6, T.K. 123 He genntca Ha 6, 852 penutca Ha 6, 1752 genuTcs Ha 6»
B) He genutcsa Ha 12, T.K. 123 He genuTcsa Ha 12, 1752 He genuTtca Ha 12, 852 He genuTca Ha 12»
) 0 4enMMOCTM Ha 6 He NPON3BOASA BbIYUCIIEHUA HAYETO CKa3aTb HeNb3s, T.K. O4HO U3 criaraemblX
He genuTcs Ha 6»

Bbibepute CTpOUKy, B KOTOPOM BCE NPEeACTaBNEHHbIE YMCna NPoCTble

a)1,3,7, 11

6)3,5,7,9

B) 11, 13, 33

r 2,3, 31

BbibepuTe npaBunbHoe yTBEPXKAEHME

a) Yucno 864 penutcd Ha 4 Tak Kak 64 genutcs Ha 4

0) Ymncno 864 penutcd Ha 4 Tak Kak OHO OKaH4YMBaETCSA YETHOW Lndpon

B) Uucno 864 genutca Ha 4 Tak Kak OHO OKaH4YMBaeTCs LnMdpon, gensuwencs Ha 4
r) Ymucno 864 He genutca Ha 4 Tak kKak CymMa ero undp He genutca Ha 4
BbibepuTe npaBunbHoe yTBEPXAEHME

a) umcno 416 He genntcs Ha 3 Tak Kak OHO YeTHoe

6) uncno 416 He penutca Ha 3, Tak Kak cymma ero undp He genutcsa Ha 3

B) uncno 416 genutcs Ha 3, Tak Kak ero nocrnegHasa undpa genureda Ha 3

r) uncno 416 He genutesa Ha 3, Tak kKak 16 He genuTcsa Ha 3

HauMeHbllee obliee KpaTHOE B3aUMHO-MNPOCTLIX YNCEN PaBHO



a) NPOU3BEAEHUIO ATUX YMCEN
6) 1
B) CyMMe 9TuX umcen
rNno
29. BblbepuTe npaBunbHoOe yTBEPXKOEHME
a) npounsBeaeHne 245*39 nenutca Ha 15, Tak kak 245 nenutcsa Ha 5, a 39 genntca Ha 3
©) npounssenerHune 24539 He gennTcd Ha 15, Tak Kak HU OOWH U3 MHOXUTENEN He genuTtea Ha 15
B) npomn3BeneHue 245*39 He genutca Ha 15, Tak kak 245 genutca Ha 15, a 39 He genuTtcd Ha 15
r) npousseneHue 245*39 nenutcsa Ha 15, Tak kak 245 genutca Ha 15.
30. BbibepuTe npaBunbHble YTBEPXOEHUS
a) cymma 342+432+543 genutca Ha 3 Tak Kak Kagoe cnaraeMoe Aenntcs Ha 3
6) cymma 342+433+544 He penntca Ha 3, Tak Kak He Kaxgoe cnaraemoe aenurtes Ha 3
B) O AenNnUMOCTN CyMMbl 342+433+544 Ha 3 He npon3Boas HENOCPEACTBEHHOrO AeneHnsa Hn4ero
cKkasaTb Henb3s
r) O AeNUMOCTUN CyMMbl 342+432+544 Ha 3 He NpoM3BOAS HEMNOCPEACTBEHHOIO AeNeHNs HUYEro
cKkasaTb Henb3s

Tecm Ne6
1. BoiGepute npaBuibHOE yTBEPXKAEHNE
a) MHOXXEeCTBO HaTyparnbHbIX Yncen 6eckoHe4Ho, ynopsaao4eHo, nNinoTHO
©) MHOXXECTBO HaTyparibHbIX Yncer1 DECKOHEYHO, YNOpPSAL0YEHO, OUCKPETHO
B) MHOXECTBO HaTyparibHbIX YNCES KOHEYHO, ynopsagodeHo, NnoTHO
) MHOXXECTBO HaTyparibHbIX YACEN KOHEYHO, YNOPSA0YEHO, ANCKPETHO
2. CBONCTBO "OMCKPETHOCTL" MHOXECTBA O3HA4YaeT, YTo
a) Ha 9TOM MHOXeCTBE CyLLeCTBYIOT COCeHMNE ANEMEHTbI
6) kKakoBbl Obl HM ObINN ABa 3NeMeHTa MHOXXECTBA, CyLLLEeCTBYET TPETUIA SIEMEHT, MEHbLLWN
GonbLuero n 60nbLINA MEHBbLLETO U3 AAaHHbLIX 3N1IEMEHTOB
B) MHOXECTBO COAEPKUT BECKOHEUYHOE YMCNO SNIEMEHTOB
) MHOXXECTBO COOEPXUT KOHEYHOE YMCIO 3NIEMEHTOB
3. BbibepuTe npaBunbHoe yTBEPXKOEHNE
a) CNoXeHne Ha MHOXEeCTBE HaTyparbHbIX Yncen KOMMYTaTUBHO, aCCOLMATMBHO, MHOXECTBO
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHUIO
©) cnoXeHne Ha MHOXECTBE HaTyparnbHbIX YACEN KOMMYTaTUBHO, HE aCCOLMaTMBHO, MHOXECTBO
He COOEepPXUT HENTPAnbHbIA 3NIEMEHT MO COXEHUIO
B) CMOXEHMEe Ha MHOXeCTBE HaTyparbHbIX YACEN KOMMYTaTMBHO, aCcCOLMATUBHO, MHOXECTBO HE
COOEPXKUT HENTPATbHbIN 3NIEMEHT MO CITIOXEHUIO
r) CNOXXeHMe Ha MHOXECTBE HaTyparibHbIX YNCEN HE KOMMYTaTMBHO, aCCOLMATUBHO, MHOXECTBO He
COOEPXKUT HENTPASIbHLIN SNIEMEHT NO CIIOXEHWUIO
4. BoibepuTte Bce HaTypanbHble ynucna cpeamn ymcen: 0; 1; 10; -1; 1/2
a)1;10
6)0;1; 10
B) 1; 10; -1
ro;1
5. BelbepuTe npasunsHoe yTBepXaeHve
a) YMHOXeHMEe Ha MHOXEeCTBE HaTyparnbHbIX YMCEN KOMMYTAaTUBHO, acCOLMATUBHO, MHOXECTBO He
UMeEeT HENTPAaribHOro aNeMeHTa No YMHOXEHUIO
0) YMHOXEHME Ha MHOXECTBE HaTyparbHbIX YMCENl KOMMYTaTMBHO, acCOUMaTUBHO, MHOXECTBO
UMeeT HerTpanbHbIN 3NEeMEHT NO YMHOXEHUIO
B) YMHOXEHNE Ha MHOXECTBE HaTyparnbHbIX YNCEST KOMMYTaTMBHO, HE acCOLMaTUBHO, MHOXECTBO
UMeeT HerlTparbHbIN 3NEMEHT N0 YMHOXEHUIO
I YMHOXEHME Ha MHOXECTBE HaTypasibHbIX YMCesl H& KOMMYTaTUBHO, aCCOLMaTMBHO, MHOXECTBO
UMeeT HerTpanbHbIN 3NEeMEHT N0 YMHOXEHUIO
6. Hannuune HenTpanbHOro afniemMeHTa no yMHOXEHMIO O3HAYaeT, YTo AN Ntoboro anemeHTa a us
paccmMaTpMBaeMOro MHOXeCTBa CYLLEeCTBYET TaKOM 3NIEMEHT € 3TOro e MHOXeCTBa, YTO
a) a-e=e
6) a-e=0
B) a-e=1
r)a-e=a



7. OTHOLWEHME "MeHbLUE" Ha MHOXECTBE HaTypanbHbIX YNCEN SBNSETCA
a) OTHOLLUEHMEM CTPOroro fIMHEMHOro nopsaaka
6) CTpororo 4acTM4YHOro nopsaka
B) HECTPOroro fIMHeNHOro nopsaka
) HECTPOroro YacTUYHOro nopsaaka
8. BbibepuTe npaBunbHble YTBEPXKOEHMUS
a) noboe Lenoe 4YMcno ABNSeTCs paunoHarnbHbIM
©) ntobas obbikHoBEHHas Apobb NpeacTasnseT cobon paumoHanbHOe YMCo
B) ntobasn gecatnyHaa Apobb npeacTtaenseT cobon paumoHanbHOe YNCIo
r) niobas 6eckoHevHas gecatTudHas apobb He sSBnseTcsl paumoHasnbHbIM YUCIIOM
9. BbibepuTe npaBunbHble YTBEPXKOEHUSA
a) nmoboe paumoHanbHOe 4YWCNo npeactaBumMo B Buae  OGECKOHEYHOW  AeCATUYHOW
Henepuoamyeckon gpodu
©) noboe paumoHanbHOe YMcno NpeacTaBMMo B Buge 00bIkHOBEHHOW Apobun
B) nto6oe paumoHanbHOe YMCOo NPeACTaBMMO B BUAE KOHEYHOWN AeCATUYHON Apobun
r) noboe pauMoHanbHOe YUCNo NPeacTaBMMO B BUAe GECKOHEYHOW OEeCATUYHOW NepuoanyecKomn
apobu
10. Bbibepute npaBunbHblE YTBEPXKOAEHMS
a) AENCTBUTENBHOE YNCINO MOXET ObITb Kak paumMoHanbHbIM, Tak U ppauoHanbHbIM
©) uenoe 4ncno He MOXET ObITb H paUUOHaNbHBIM, HU MPPALNOHAITbHBIM
B) HaTypanbHOe YMCno Bcerga ABnseTcs paunoHanbHbIM
r) MppaunoHanbHOE YMCNO MOXET ObITb LienbiM
11. BbibepuTe npaBunbHOE yTBEPXKAEHNE
a) MHoxecTBa pauMoHanbHbIX U UppaLMOHarbHbIX YNCEN nepecekatoTcs
6) MHOXeCTBO [OEeNCTBUTENbHbIX 4ucen - 3T0 ObObeduMHEeHWEe MHOXECTB paunoOHanbHbIX U
nppaumoHanbHbIX Yncen
B) MHOXECTBO LiefbIX Yncern - NOAMHOXECTBO MHOXECTBA MppaLMoHanbHbIX Yucen
) MHOXECTBO LenbIX YMcen He umeeT OBLLMX ANEMEHTOB C MHOXECTBOM paunoOHarnbHbIX YMcen
12. Boibepute npaBunbHOE yTBEPXAEHNE
a) nppaumoHanbHble Ynucna - 3To Bce ApobHble ymicna
6) nppaumoHanbHble YMcna - 9To BCe oTpuuaTeNbHble Yicna
B) MppauMoHanbHbIe Yncna - 3TO TONbKO GECKOHEYHbIE HENEPUOANYECKNE AECATUYHbIE ApoOU
r) MppaunoHarbHble YnCna - 3TO KOPHWU U3 LienbIX Yncen
13. Yucno 0,3(14) pasHo
a) 314/990
6) 314/900
B) 311/900
r) 311/990
14. Yucno 0,(72) paBHO
a) 72/99
6) 72/90
B) 72/100
r) 72/990
15. KoHeyHasa gecatnyHasa apobb nonyumTcs npu nepesoae 06bIKHOBEHHOM Apo6u
a) 5/32
6) 5/15
B) 5/6
r) 5/3

Tecm Ne7
1. BbibepuTe npaBunbHble yTBEPXKAEHWS:
a) Ecnu A=B, 1o A+C=B+C
©) Ecnn A<B n C<0, To AC<BC
B) Ecnu A>B n C<D, 10 A-C>B-[1
r) Ecnn A>B n C>D, 10 A-C>B-[]
2. Boibepute npaBunbHble yTBEPKOEHMWS
a) MHorouneH f genuTtcs Ha MHorouneH h Toraa n TonbKo Torga, Koraa CywecTBYeT Takoe YUCTO C,
yto f=c*h



6) MHorouneH f genuTca Ha MHOrovneH h Toraa u Tonbko Torga, Korga cywecTByeT MHOMOYNeH g
Takown, yTto f=g*h
B) MHorouneH f genuTcs Ha AByYneH (x-a) Toraa u Tonbko Toraa, koraa f genutesa Ha a
r) mHorouneH f genutca Ha OBy4YneH (x-a) Torga M TONMbKO TOrda, Korga a - KOpeHb 3TOoro
MHOrouneHa
3. KopeHb MHorouneHa f - ato ....
a) Yncrno, Ha KOTopoe AeNUTCA AaHHbIN MHOMOYSEH
©) uncno a Takoe, yto f(a)=0
B) YMcno a Takoe, YTo f(a)=1
) NepeMeHHas, OT KOTOPOWN 3aBUCUT JaHHbIN MHOTOYSIEH
) cBOBOOHLIN YNeH MHOrovneHa
4. CTeneHb CyMMbl MHOIOYNIEHOB paBHa...
a) cymme cTeneHen crnaraemMbix
©) HanbBonbLlen n3 cTeneHemn cnaraemblx
B) HaMMeHbLLUEN U3 cTeneHen cnaraembix
) pa3HOCTU CTENEeHen cnaraembix
5. KopHeM MHorouneHa x*-x*+2x-5x+3 sBnseTcs 4ncno
a) 1
6)3
B) 4
ro
6. MHorouneH x*-x>+2x*-5x+3 MoXeT uMeTb
a) TONbKO OAMH KOPEHb
©) He Gonblle YeThIpeX KOPHEN
B) oT 0 40 YeTbIpex KOpHeN
r) He BornbLue ABYX KOpHeWn
7. BuibepuTe TOT psAf Ymncer, B KOTOPOM yKa3aHbl BCe BO3MOXHbIE LieNble KOPHU MHorouneHa x*-x>+2x°-
5x+3 1 TONLKO OHU
a)3,-3,1,-1
6) 3,1, 2
B)1,0,3
r)3,1
8. OBnacTbio onpeaenenus BelpaxeHus (x°-5x+3):(x-1) asnsatoTcs
a) BCe AeNCTBUTENbHbIE Yncna
0) BCe AencTBuTENbHbIE YMcna, kpome 0
B) BCe AencTBUTENbHbIE Yncna, Kpome 1
r) BCe NONOXNUTENbHbIE AENCTBUTENBbHbIE YMCHa
9. Bblbepute BCe pyHKLMK, BO3pacTaroLLme Ha Bcen obnacTtu onpegeneHns
a) NnHenHasa PyHKUUSA, YyrnoBor KO3IMULMEHT KOTOPOW paBeH 3
6) kBagpaTUyYHas PyHKLMS, Y KOTOPOWN Ko3DdULMEHT Npu X Gornblue 0
B) obpaTHas NponopuNoHanbHOCTb, KOIPMULNEHT KOTOPOMN paBeH 2
r) obpaTHasi NPONOPLMOHANbHOCTb, KO3MMMULNEHT KOTOPOKM paBeH (-2)
10. Kakue 13 ykasaHHbIX uryp SBnsroTca rpadoukamm oyHKUUMOHaNbHOW 3aBUCMMOCTH Y(X)
a) OKPY>KHOCTb C LLlEHTPOM B Hayarne KoopavHaT
6) npsamMas, napannenbHasa ocn X
B) Npsimasi napannensHas ocu Y
r) napabona, BETBM KOTOPOWN CUMMETPUYHBI OTHOCUTENBHO OCK X
A) NONYOKPY>KHOCTb C LLIEHTPOM B Hayane KoopauHaTt, CUMMETPUYHasa OTHOCUTENbHO ocn Y
11. BblibepuTe BepHble yTBEpXOEeHUS
a) nobas npamas asnseTcsa rpadkoM NMHENHON PYHKLMK
6) npamas, npoxoaswas 4Yepe3 Havano KoOpAuHaT, SABNAeTCs rpadukoM  npsiMou
NpOnNoOpPLNOHANbHOCTK
B) rpacpmkom obpaTHOM NPOMNOpPLIMOHANLHOCTY ABNsSeTcs rmnepbona
r) ntobas runepbona saBnsetcs rpacdmkom o6paTHO NPONOPLMOHANBHOW 3aBUCUMOCTH
12. BbibepuTe BepHble YTBEPXKAEHMUS
a) NuHenHasn yHKumnsa Bcerga nmbo BospacrtaeTt, nnbo yobiBaeT
0) kBagpaTuiHas yHKUMS Ha 4YacTu obnactu onpegeneHus Bo3pacTaeT, a Ha APYron vacTu -
ybbiBaeT



B) obpaTHasi NponopLMoHanbHOCTL - 3TO Bcerga yobieatowas yHKLMS
r) NpsiMasi NPOMNOpLMOHANbLHOCTL BO3pacTaeT unu ybbiBaeT B 3aBMCUMOCTU OT KOddduumneHTa
NPONoOpLUUOHASTbHOCTH
13. Boibepute BepHbIe YTBEPXKAEHNS
a) rpaduk KkBagpaTUYHOM (PYHKLMWM BCErga UMeeT aKCTpeMyM
6) rpaduk obpaTHOM NPONOPLMOHANBLHOCTN HUKOTA4A HE UMEET SKCTpeMyma
B) rpacpmk NpsiMor NPONOPLMOHANBLHOCTU MHOTA4A UMEET IKCTPEMYM
r) rpadourk nobon pyHKLUMN MMEET TOUKM 3KCTpeMyMma
14. BbibepuTe npaBunbHble YTBEPXKOEHUS
a) B TOYKe Makcumyma yHKUMS Bcerga npuHMMmaeT Hanbonbluee 3HadeHne
6) B TOYKE MUHUMYMA (PYHKLUSA MOXET NMPUHUMATb HauMeHbLLee 3HayYeHne
B) KBagpaTu4Hasa pyHKLMA B TOYKE MMHMMYMa UMEET HauMeHbLLEE 3HayYeHne
r) HUKaKasa NUHenHasn PyHKLMA He MMeeT HanbonbLIEro N HAMMEHbBLLETO 3HAYEHWN
15. Boibepute npaBunbHble YTBEPXKOEHMS
a) rpauk YeTHON PYHKLUUN CUMMETPUYEH OTHOCUTENBHO Ocn Y
6) rpaduk YeTHOM PYHKLMN CUMMETPUYEH OTHOCUTENBHO OCK X
B) rpadomk HEYETHON PYHKLMM HE MMEET HMN OCEN, HU LIEHTPA CUMMETPUM
r) rpadmk HeYeTHOM OYHKUMN CUMMETPUYEH OTHOCUTENBHO Ha4yana koopavHaT
4) rpacomk HeYeTHOM (PYHKLMN CUMMETPUYEH OTHOCUTENBHO ocKn Y
16. Boibepute dyHKUMN, ABASIOWLMECH YETHBIMMN
a) y=5
6) y=Ix|
B) y=X
r) y=1/x
17. Boibepute yHKUMN, ABASOWMECHA HEYETHBIMU
a) y=1/x
0) y=x+5
B) y=X
r) y=x’
18. Boibepute ypaBHeHus, He 3agatoLime OyHKLNIO
a)y=2
0) x=3
B) y=X
r) y+x°-3=0
n) y+x*=9
19. BoibepuTte cbyHKUMM, BO3pacTatoLLme Ha Bcen obnactu onpeaeneHus
a) y=x
6) y-2x=0
B) y=1/(x-5)
r) y=x’
A) y=1/(5-x)
20. Bbibepute npaBurbHoe yTBepxaeHne "®OyHKuua npsaMas nponopunoHanbHOCTb...
a) Bcerga yYeTtHas
0) Bceraa HeveTHas
B) MOXET ObITb YETHOW UMM HEYETHON B 3aBUCMMOCTM OT KO3(hPMLMEHTOB
21. Kakasi n3 nepeymncrieHHblx oyHKUUN MoXeT BbiTb Nepruogn4eckon?
a) NnHenHasa PyHKUUA
6) kBagpaTnyHasa yHKUNS
B) obpaTHas NponopLMoHarnbHOCTb
I) HUKaKas n3 nepevmcrneHHbIX MyHKLNUM
22. BblbepuTte npaBunbHoe yTBepxaeHune "®yHkuna obpatHasa nponopumMoHanbHOCTb. ..
a) Bcerga YyeTtHas
©) Bcerga HeyeTHas
B) MOXET ObITb YETHOW UMK HEYETHOM unun obLuero Buaa B 3aBUCUMOCTU OT KOI(PPULINEHTOB
) HW YeTHas, HU He YeTHas
23. Boibepute npaBunbHoe yTBepxaeHue. "JnHenHasn dyHKumMa SBNSeTcs Bo3pacTatoLen. ..
a) TONbKO ecnu ee yrioBson koadpdunumneHT 6onbLue 1
6) ecnu ee yrnoBon KO3apPULMEHT MeHbLUE 1



B) ecnu ee yrnosou koaddumumneHT 6onbLue 0
r) ecnv ee yrnoBon KoacpuuneHT meHbLue 0
24. BolbepuTte npaBunbHoe yTBepxaeHue: "NnHenHan yHKums...
a) Bcerga yeTHas
0) Bceraa HeveTHas
B) HM YETHas, HM He YeTHas
) MOXET OblTb YETHOW MUIM HEYETHON WM 00LLEero Buga B 3aBUCUMOCTM OT KO3hPULIMEHTOB
25. Boibepute npaBunbHOE yTBEPXAEHNE
a) NHerHasa PyHKUMA HUKOr4a HEe MMEET HU HanbonbLUIEro, HU HAMMEHbLLETO 3HAaYEeHU
©) nuHernHaa yHKUMA MOXET MMETb HanbonbLLee 3Ha4YeHne
B) NnHenHast QyHKUMS MMeeT HanbornbLluee, HO HE UMEET HaUMEHDBLLIErO 3HAaYEHNN
r) NMHenHas YHKUNA UMEET HaUMEHbLUEE, HO HE MMEET HaMbornbLLEro 3Ha4YeHnn
26. BbibepuTe npaBunbHOe yTBEPXKAEHNE
a) rmnepbona - aTo Bcerga rpadmk PyHKLUMM 06paTHON NPONOPLNOHANbHOCTU
6) rpadukom obpaTHON NPONOPLUMOHANBLHOCTN BCcerga sensaetcs runepbona
B) rpacmkom ob6paTHOM NPOMNOPLMOHANBHOCTM MOXeT ObiTb runepbona wnu npsmas B
3aBMCMMOCTU OT KOoadhpmumeHTa NponopLmMOHanbLHOCTH
r) rpacdomkomMm OyHKUMM 06paTHOM NPONOPLMOHANbHOCTY BCerga aBndercsa npamas

Tecm Ne8

BbibepuTe npaBunbHble yTBEPXAEHWS:
) CYLLEeCTBYIOT paBHOBENWKNE, HO HE PABHOCOCTaBMEHHbIE, UrYpbI;
) HEe CyLLecTByeT paBHOBENUKMX, HO HE PABHOCOCTaBMEHHbIX MHOMOYrONbHUKOB;
B) ecnv ourypbl paBHOCOCTaBMEHHbIE, TO OHN PAaBHOBENMWKUE;
r) ouUrypbl paBHOBESMKN TOFAa U TONbKO TOrAa, Koraa OHWM PaBHOCOCTABIIEHbI.
2. Bbibepute napbl BENUYMH, MEXAY KOTOPbIMU CYLLLECTBYET NPSIMO NPOMNOpLMOHanbHasi 3aBUCUMOCTb.
a) paccTosiHMe U CKOPOCTb NpY PpaBHOMEPHOM ABMKEHUN;
0) paccTtosHMe 1 BpeMs Mpyu paBHOMEPHOM OBWKEHUN;
B) CKOPOCTb M BPEMS NPU paBHOMEPHOM OBVXXEHUM
r) paguyc kpyra v ero nrnowiagb.
3. BbibepuTe npaBunbHble YTBEPXKOEHUS:
a) AnvHa oTpe3ka, HeCOM3MEPUMOrO C 3TarloHOM, BblpaXKaeTcsl MppaunoHanbHbIM YACIIOM;
6) AnvHa oTpeska, COM3MEPUMMOro C 3TanOHOM, BbIpaXaeTCsi pauMoHarnbHbIM YUCIIOM. OTO YUCMO He
MOXeET BbITb Lenbim;
B) NpUMep HECOM3MEPUMbIX OTPE3KOB - CTOPOHA KBagpaTta v ero guaroHarb;
r) OTPEe30K COM3MEPUM C ATANIOHOM, €CIK 3TaroH yKNaablBaeTca B OTPE3Ke Lenoe Y1Cno pas.
4. EQUHULY M3MepeHNs ANUHbl OTpeska yMeHblunu B 4 pasa. Kak M3aMeHUTCH YncreHHoe 3HayeHue
OTMHBbI OTpe3ka?
a) yBenuuntca B 4 pasa;
0) ymeHbLINTCA B 4 pasa;
B) HE N3MEHUTCS;
) YMEHbLUUTCS B 2 pasa.
5. EaMHnuy namepeHns 4nvHbl oTpeska ymeHbwnnu B 4 pasa. Kak nameHntca anuHa otpeska?
a) yBenununtca B 4 pasa;
6) ymeHbLINTCA B 4 pasa;
B) HE N3MEHUTCS;
) YMEHbLUUTCS B 2 pasa.
6. EQmMHuuy nsmepeHna nnowaam ysennuunu B 4 pasa. Kak usmMeHuUTCs YncrieHHoe 3HavyeHue nnowanm
N3MepSeMOro MHOroyrofibH1Ka?
a) yBenuuuntca B 4 pasa;
6) ymeHbLLINTCA B 4 pasa;
B) HE N3MEHUTCS;
r) ymeHbLnTCA B 16 pas.
7. BblbepuTe napbl 0QHOPOAHBLIX BENNYMH:
a) 06bEM Lapa 1 EMKOCTb cocyaa;
©) nnowanb 60KOBOM MOBEPXHOCTU KOHYCa M OOBEM KOHYCa;
B) ANuHa obpasyroLen umnuugpa u pagmyc cdepsl;
r) nepumeTp TpeyronbHMKa 1 NnoLwagb TpeyroribHUKa.

1.
a
6



8. BblbepuTe napbl BENWYUH, MeXOY KOTOPbIMU CyLLeCcTByeT 0bpaTHO NponopLMoHansHas 3aBMCUMOCTb.
a) paccTosiHMe U CKOPOCTb NPV PAaBHOMEPHOM ABWKEHWUN;

6) paccTosiHMe u BpeMsi Npy paBHOMEPHOM OBWKEHUN;

B) CKOPOCTb M BPEMS NPU paBHOMEPHOM ABWXEHWM;

r) LeHa n CTOMMOCTb.

9. BblbepuTe npaBunbHoOe yTBEPXKOEHME:

a) CyLLeCTBYIOT reoMeTpuyeckue purypbl, He NMetoLL e NnoLwaau;

6) cpurypa nmeeT nnowagb Toraa U TONbKO Toraa, Korga oHa nrockas;

B) ecnv dourypa nnockas, To oHa umeeT nrowab;

r) niobas nnockas durypa umeet nnbo nnowiagsb, NMG0 AnvHY.

10. Boibepute napbl 0AHOPOAHbLIX BENNYMH:

a) nnowaapb cepbl n 06LEM LWapa;

6) nnowanb cepbl 1 Nowanb Tpaneuuu;

B) Nnowiaab Kpyra v AnvHa OKpY>XHOCTH;

r) NnepuMeTp MHOrOYronbHMKa 1 AfIMHA OKPY)XHOCTMU

11. BbibepuTe npaBunbHOE yTBEPXKAEHME:

a) nobble ABa oTpe3ka Bcerga MMeroT ObLLYH0 Mepy;

0) consmepumble OTPE3KM MMEIOT €QMHCTBEHHYIO OOLLYIO Mepy;

B) COM3MEpPUMbIE OTPE3KM MMEKT BECKOHEYHOE MHOXECTBO OBLLNX Mep;

r) ABa oTpeska COM3MeprMbl, ECNIN MEHbLUMIA OTPE30K yKnaabiBaeTcs B 60nbLUEM Liernoe YnCro pas.

12. BbibepuTe npaBurbHbIE YTBEPXKAEHWS:

a) oTpesku, AnnHom 6 cm 1 8 cm consmepumsbl. Nx obias mepa - OTpe3ok ANUHOM 3 M.

6) oTpeskun, 4nNMHOM 6 cM 1 8 CM HECOM3MEPUMbI, TaK Kak HU OOUH U3 HUX HEe YNOXWUTCSA B APYroM uenoe
4yucno pas

B) OTpe3ku, nnHom 6 cm 1 8 cm consmepumel. Mx obias mepa - oTpe3ok AfMHon 1 cwm.

r) oTpesku, AnmMHon 6 cm 1 8 cM comamepumbl. Mx obLias mepa - OTpe3oK A4NMHON 5 MMm.

13. Boibepute npaBunbHOE yTBEPXAEHNE

a) CTOpOHa KBagpaTa v ero guaroHarnb coM3mMepumbl B Nobom kBagpare;

6) cTopoHa KBagpaTa u ero guaroHanb MoryT OblTb COM3MEPUMBI;

B) HM B KaKOM KBagpaTte CTOpOHa He coM3MepumMa C AnaroHarblo;

) HU B KAKOM NPSAIMOYrOfbHWKE CTOPOHbI HECOM3MEPUMbI C ANaroHarnbHo.

14. [Ins namepeHna nnowiagmn keagparta co CTOpoHOM 6 cM BbiOpanu B Ka4eCcTBE MePKUN NPSIMOYTOfbHbIN
paBHOGEeapEeHHbIN TPEYronbHUK ¢ kaTeTom 1 cM. Yemy paBHO YMCreHHOEe 3HavyeHue nnowaaun Kkeagpara
npv BbIGpaHHON eauHNLIE U3MEPEHUS.

a) 36 kB. epn;

0) 6 kB.en;

B) 18 kB. ef;

r) 72 kB. en.

15. Buibepute npaBurbHble yTBepXaeHus. 30 KB. CM...

a) 6onblwe 1 kB. AM;

6) meHbLUe 1 kB. AM;

B) paBHO 3 KB. AM;

r) paeHo 0,03 kB. om;

A) pasHo 0,3 kB.gM.

16. BbibepuTe npaBurbHble YTBEPXKOEHWS:

a) Ansa Toro, 4toObl HaWTU Nnowagb MNPSIMOYrOfibHOrO TPEeyrosibHMKa OOCTAaTOYHO 3HaTb AJIMHY €ero
KaTeToB;

6) ansa TOro, 4TtoGbLlI HAaMTU NNowWadb NPSIMOYrONbHOrO TPEeyrofibHMKa HeobxoauMO 3HaTb ASfIMHY €ro
rMNOTEHY3bl N BbICOTbI, OMNYLLEHHOW HA TMNOTEHY3Y;

B) CyLLeCTBYHOT pOMObI, Nnowaab KOTOpbIX paBHa kBaapaTy ANIMHbI CTOPOHbI;

r) 4ns Toro, 4tobbl HANTW NAoOWaAb NapannenorpaMmmMa, HyXXHO NEPEMHOXNTb €ro COCeQHNE CTOPOHbI.
17. BbibepuTe npaBunbHOE yTBEPXKOEHME:

a) paBHOBEMKNE TPEYIroNbHUKM - 3TO TPEYroflbHUKM, COOTBETCTBYHOLME CTOPOHBLI KOTOPbIX PaBHbI;

0) CyLlecTBYOT paBHble, HO HE PaBHOBESMKNE TPEYTOSbHUKM;

B) CYLLECTBYIOT paBHOBENUKME, HO HE PaBHbIE TPEYrONbHUKN;

) TPEYronbHUK He MOXeT OblTb paBHOBESMK YeTbIPeXYronbHUKY

18. PaBHOCOCTaBMEHHbIE MHOTOYrOfbHUKN - 3TO...

a) MHOrOYronbHWMKK, KOTOPbIE MOXHO CIOXWUTb M3 OOUHAKOBOIrO KONIMYECTBA PaBHbIX TPEYroflbHUKOB;



6) MHOrOyrofnbHUKKW, KOTOPble MOXHO CMOXWUTb W3 OOWMHAKOBOrO KONMMYecTBa pPaBHOBENUKMX
TPEYrosibHUKOB;

B) MHOIOYrONbHWKN, UMEIOLLME OOUHAKOBOE KONTMYECTBO YIIOB;

') MHOTOYrOSIbHVKWN, MetoLLMe paBHble nrowaau.

19. BbibepuTe npaBunbHble YTBEPXKOAEHUS

a) nobble ABa paBHbIX MHOrOYroslbHUKa paBHOBENUKY;

©) nobble ABa paBHOBENMKNX MHOMOYrofibHUKA paBHbl;

B) Nntobble ABa paBHbIX MHOIOYrosibHYKa PaBHOCOCTaBMEHHbIE;

r) niobble ABa paBHOCOCTABMEHHbIX MHOTOYroflbHUKa PaBHOBENMKN

20. B 1 kB.M...

a) 100 kB. cwm;

6) 1000 kB cwm;

B) 100000 kB cm;

r) 10000 kB.cm.

21. B 1 ToHHe...

a) 10 UeHTHepOoB.;

©) 1000 ueHTHepoB.;

B) 100 ueHTHepoB.

22. B 1 nutpe...

a) 10 ky6. om;

0) 1 ky6.am;

B) 100 ky6.4Mm;

r) 1000 ky6. am.

23. 1ra—arTo...

a) 10000 kB.m;

6) 1000 kB.Mm;

B) 100 kB.M;

r) 10 kB.m.

24. YT106bl YyBENMUYNTL TOYHOCTb M3MEPEHUS NMnowaamn urypbl C MOMOLLbIO NaNeTKM HYXHO. ..
a) B3sTb NaneTky, pa3butyo Ha 6onee menkue KBagpaTbl;

6) B3aTb NnaneTky, pa3buTyio Ha 6onee KpynHble KBaapaThbl;

B) HanOXuTb NaneTky Ha urypy HECKONbKO pa3 pasHbiMW crnocobamm W Hamtu cpegHee
apumeTnyeckoe 3Ha4YeHne Bcex pesynbLTaTos;

r) HanOXWTb NaneTky Ha Urypy HECKONbKO pa3 pasHbiMm cnocobamu u BblbpaTb HanbonbLuni
pesynbTarT.

25. BbibepuTe napbl BENUYUH, KOTOPbIE MOXHO CpaBHMBaTb Mexay COOoMn:
a) NepuMeTp MHOroyrofibH1Ka 1 nNnoLwaab MHOMOYrofbHMKA;

6) NnepMMeTp MHOrOyroflbHMKa 1 ANuHY OTpeska;

B) Maccy Tena n obbem Tena;

r) obbem Tena v nnowaab NOBEPXHOCTN Tena.

26. Boibepute npaBunbHoe yTBepxaeHue: "MoXxHO cpaBHMBaATb BEMNYMHBL. ..
a) TONbKO €CNN OHU U3MEPEHBLI OQHOM U TOM Xe eANHNLEN N3MEPEHMS;

0) ogHOPOAHbIE BENUYNHDI;

B) NntoGble BENMNYNHDI,

r) BENIMYMHbI, XapakTepuaytoLme oauH 1 TOT e 0O bekT.

27. Bbibepute napbl YACNEHHbIX 3HAYEHUI BENUYMH, MeXaY KOTOPbIMU MOXHO MOCTaBUTb 3HaK bonbLue,
MEHbLLE NN PaBHO:

a) 30 apwuH 1 2 Km;

6)5raun8uy;

B)2apaun3n;

r) 1 Bepcra v 6 o1ONMOB;

A) 2 cekyHabl n 3 mecaua.

28. Ina Toro 4Tobbl HANTK NNowanb NPSAMOYroSfIbHOrO TPEYrosibHUKA. ..

a) Heob6Xx0AMMO 3HaTb €ro rMnoTEeHy3y U BbICOTY, NPOBEAEHHYIO K TMMOTEHY3€e
6) 4OCTaTOYHO 3HATb €ro KaTeThbl

B) 4OCTATOYHO 3HATb €ro CTOPOHbI

r) AOCTaTOYHO 3HATb OOHY U3 CTOPOH M OCTPbIV yron

29. MNnowaab pomba paeHa...



a) NONoBWHe KBagpaTa ero CTOPOHbI

6) NONOBUHE NPOU3BEAEHUA Er0 AnaroHanemn

B) NpOM3BEOEHNIO KBaapaTa ero CTOPOHbI HA CUHYC yrra Mexay CTOpoOHaMu

r) NONoBMHE NPOU3BEAEHMSA CTOPOHbI HA BbICOTY, MPOBEAEHHYIO K 3TON CTOPOHE

30. MNMnowaab napannenorpamma...

a) Bcerga paBHa NPOM3BESEHNI0 ero CTOPOH, BbIXOAALLNX U3 OAHOM BEPLUNHBbI

6) paBHa NPOU3BEAEHMIO CTOPOHbI Ha BbICOTY, NPOBEAEHHYIO K 3TON CTOPOHE

B) MOXeT ObITb paBHa NPOU3BEAEHMIO EM0 CTOPOH, BbIXOASLLNX N3 OOHOW BEPLUMHbI

r) He MOXeT ObITb paBHa KBagpaTy ero CTOPOHbI

31. na Toro, 4To6bl NNowWaab NPSIMOYrofibHUKa paBHANACh NAoLWaan NPSMOYronbHOro TpeyronbHuKa
J0OCTaTOYHO, YTOOLI

a) KaTeTbl NPAMOYrofibHMKa PaBHANUCH CTOPOHAM NPSIMOYrOfbHUKa

6) kaTeTbl NpAMOYrofnbHMKa 6binn B 2 pa3a 6ornblue CTOPOH NPSAMOKYrofibHMKa

B) OOMH U3 KaTETOB PaBHANCA OQHOW CTOPOHE NPSMOYrofibHMKA, a BTOPOW KaTeT Obin B 2 pasa bonblue
BTOPOW CTOPOHbI NPSIMOYTrofibHUKa

r) oguH n3 katetoB 6bin B 4 pasa Gonblle OAHOM U3 CTOPOH MPSIMOYrofibHUKa, a Apyron - B 2 pasa
MEHbLLIE BTOPOW CTOPOHbI MPSAMOYrofbHMKa

Tecm Ne9
1. Kakow rpynnbl akcMom HeT B akcnomaTuke mnbbeprta?
a) rpynna akCMoMm MpuUHaaIexXHoOCTU
6) rpynna akcuom napannenbHOCTU
B) rpynna akcmom ynopsigoyeHHOCTH
r) rpynna akcMoM KOHIPY3HTHOCTM
2. B rpynne akcmMom HenpepbIBHOCTY ...
a) 1 akcuoma
©) 2 akcrMombl
B) 3 aKCMOMbI
r) 4 akcuomsl
3. 'pynna akcmMoMm nopsigka akcmomatuku 'unebepTta onpeaenser...
a) OTHOLUEHME "MeHbLUE" N YyNopSA04EHHOCTb MHOXECTBA AENCTBUTENbHBIX YACEN
0) oTHoLWEHME "MeHbLUE" N BO3MOXHOCTb CPaBHEHUA ONTMH OTPE3KOB 1 Mep YrioB
B) OTHOLIEeHMe "npaBee" 1 ynopsgoYeHHOCTb TOYEK Ha NPAMON
r) OTHOWeEHWe "nexaTb Mexay" W CBOWCTBA B3aWMHOIO pPacnoOfOXEHUS TOYEeK Ha npsMon u
NOCKOCTH
4. ['pynna akcnom KOrpyaHTOCTM akcuomatuku MmnebepTa onpegenser...
a) paBeHCTBO OTPE3KOB U YrioB
6) paBeHCTBO TPEeyrosfbHMKOB
B) paBEHCTBO O6bIX reoMeTpudecknx guryp
) paBeHCTBO nnowaaen ouryp
5. Akcnowmel, cchopmynupoBaHHble EBknnaom B "Hayanax" oTHocATCA K...
a) BenuymMHam
6) ToYKaM M NPAMbIM
B) HaTypanbHbIM YMcnam
r) oTpeskam 1 yrnam
6. NocTtynaTbl, cchopmynupoBaHHble EBknngom B "Havanax"...
a) OnuCbIBalOT OCHOBHbIE 0OBbEKTLI €BKNNO0BON reoMeTpum
0) BblpaXkatoT BO3MOXXHOCTb OCHOBHbIX MOCTPOEHUI
B) ONMCbIBAIOT B3aUMHOE PACMONIOXEeHNe TOUEK U NPAMbIX Ha NITOCKOCTH
) ONMCbIBAOT CBOMCTBA OTHOLLEHUS paBEHCTBA
7. Kakvne 13 nepeyncrieHHblx ouryp He ABRsTCA BbINyKNbIMN?
a) kBagpart
©) oTpesok
B) OKPY>XHOCTb
r) npsmas
A) yron
8. B pesynbTaTte HekoTOporo npeobpasoBaHus TpeyronbHuka ABC nepewen B TpeyronbHuk AB.C, Tak,
yto BC=2B,C4, To4ka A nexut mexagy Todkamum B n B4. 310 npeobpasoBaHme saBnseTcs



a) UeHTpanbHON CUMMETPUEN C LLEHTPOM B Touke A
6) romoTeTumen c koappuumeHTom -1/2
B) romoTeTmen ¢ koadpduuneHTom 1/2
r) romoTeTnen c koaddPrumMeHTom 2
) romoTeTnen ¢ koadpdpuumeHTom -2.
9. PaBHOGeapeHHbIN TpeyronbHuk ABC B pesynbTate HeKoToporo npeobpasoBaHust NepexoguT cam B
ceb4 Tak, uTo BepLlumHa C nepexoant cama B cebs, BeplumHa A nepexoguT B BepLumHy B, a BeplumHa B -
B BepwunHy A. 310 npeobpasoBaHue -
a) oceBasi CMUMMeETpUA
0) ToxxgecTBeHHOE nNpeobpasoBaHue
B) LeHTpanbHas cUMMeTpus
r) napannensbHbIn NepeHoc
10. Bbibepute durypy, He MMEIOLLYIO LIEHTpa CUMMETPUN
a) OKPY>KHOCTb
0) kBagpaT
B) OTPe30okK
r) paBHoboOKas Tpaneuus
11. BoibepuTte curypy, He MEIOLLIYIO OCY CUMMETPUMN
a) OKPY>KHOCTb
©) kBagpaTt
B) OTpPe30kK
r) paBHobokasa Tpaneuus
12. B MHororpaHHuke 8 BepLUnH, 6 rpaHen. Ckonbko B HeM pebep?
a) 10
6)8
B) 12
ry14
13. B MHororpaHHunke8 BepwnH n 14 pebep. YTo 370 3a MHOrOrpaHHMK
a) napannenenunes
©) cemuyroneHasa nupamuaa
B) TpeyrosnbHasa npuama
r) NATUYronbHasa nupamuaa

OnucaHue TexHONOrMM NpoBefeHUs TeCTOB

TecTbl NpOBOAATCS B MMCbMEHHOM BMAE NOCNE U3YYEHNs1 BCEX BOMPOCOB, BKIMHOYEHHbIX B TECT.

KpuTtepun oueHMBaAHUA: OLEHKa «3a4TEeHO» CTaBWUTCH, €CNW AaHbl NpaBUNbHble OTBETbl He
mMeHee Yyem Ha 80% BOMpPOCOB TeCTa, B MPOTUBHOM CIly4ae CTaBUTCH OLLEHKA «HE 3a4TEHOY.

MepeyeHb 3agaHN ANA KOHTPOJbHbLIX paboT

KoHTponbHasa pab6ota Ne1 «3nemeHTbl Teopun MHOXecTB. COOTBETCTBUA U OTHOLUEHUS.
AnemMeHTbl MaTeMaTU4eCKOM NTOTUKN»

Llenb paboTbl: NpoBEpUTE U OLEHUTL YPOBEHb OBIAAEHUSA NokasaTtensaMm hopMupyembIx
KomneTeHuunn obo3HavYeHHbIMKY B Tabnuue 19

3apaum paboTbl:

1. NpoBepuTb OBnageHNWe MeTOAOM MaTeMaTU4ecKoro AokasaTenbcrTBa (MeTogoM [OBOWMHOMO
BKITHOYEHWS)

2. MeTog4aMyM MaTemMaTMYecKoro MoOenupoBaHus (auvarpammbl Ounepa-BeHHa, rpadbl u
rpacouvkn, opMynbl, MaTeEMaTU4ECKME U NIOTMYECKNE BbIPaXKEHUs U T.4.);

3. cnocobamun KOHCTPYMPOBAHUS CIOXHbLIX FIOTMYECKUX BbICKasbiBaHWW, B TOM 4ucne
codepXawux MepeMeHHble W KBAHTOPbl, CMOCOBaMn  KOHCTPYMPOBAHUSA  NOMMYECKNM  BEPHbIX
paccyxaeHuia;

Bapuarm 1.
1) Hantu mHoxecTBo X=((AUB)/C)xK's, roe A={1, 2, 4, 5, 6, 8}, B={b| beN, b<10 n b — HeueTHOE
yncno}, C={2, 7, 8, 11, 12}, K — MHOXeCTBO YeTHbIX HaTypanbHbIX Yncen, 6onbwnx 5, HoO meHbLmx 10.



2) A — MHOXeCTBO YeTbIpexyrofnbHukoB, B — MHOXecTBO nsaTMyronbHukoB, C — MHOXeCTBO
Tpaneuumn, [ — MHOXECTBO MHOroyrofnbHuKOB. M306pa3uTte Ha Kpyrax Onnepa AaHHble MHOXECTBa.
O603HaybTe WTpmxoBkon MHoxecTBo X=[1/(C'AUB), 3anuwmnTe ero xapakrepuctmieckoe CBOMCTBO.

3) PasberiTe Ha Knaccbl MHOXXECTBO HaTypasbHbIX YACEN NPY NOMOLLN CBOWCTB: «ObITb YETHBIMY,
«ObITb  Gonbwe 10», «ObiTb MeHbwe 3». [lpyBeante nNpuMMepbl 4YMCeN M3 KakKOoro kracca
9KBUBANEHTHOCTM.

4) Mexgy mHoxectBamn A={2, 3, 8, 9, 11, 12, 20} n B={1, 2, 3, 0} ycTtaHoBneHo cooTBeTcTBME R:
«a npwu geneHmn Ha 5 paet octatok bx». lNoctponte rpad aToro cooTBeTcTBMA. YKaxute obnactb
onpegeneHnss 1 MHOXeCTBO 3HayeHU COOTBETCTBUA. byaeT nu 310 coOTBETCTBME OTOOpakeHnem?
Ecnun pga, To onuwnTe ero ceorcTBa. [NocTponTte rpadbl 00paTHOro 1 NPOTMBOMNONIOXHOIO COOTBETCTBUN.
3anuwmTe Ux xapaktepuctTuydeckne CBONCTBA.

5) CoctaBbTe Tabnuuy UCTUHHOCTW ANS BbICKa3bIBaHUS (XAY)V(X—>Z)

6) Hangnte mHoxecTBO MCTUHHOCTM npeaukata M(x)=(A(x)<>B(x))vC(x), rae A(x): «bbiTb
6onbwe 5», B(x): «bbITb 4eTHbIM», C(X): «genutbca Ha 3». lMpegukaTbl 3agaHbl Ha MHOXeCTBe
HaTypanbHbIX YMcen, MeHbLUMX, Unn paBHbix 10.

7) MNocTponTe AenykTUBHOE 3akrioveHue, gokasbiBawowee, 4To umcno 15 pgenutcs Ha 3.
CocTaBbTe NOrMYECKyt0 CXeMy 3TOr0 YMO3aKMioveHUss U NoaTBepaAUTE ero npaBUSIbHOCTb C MOMOLLbIO
Kpyroe dvinepa.

Kputepun oueHnBaHus paboTbl

1. OueHka «yOooBNETBOPUTENBHO» CTaBUTCH, ecnv OOyyarolmncs npaBUIIbHO U B MOSIHOM
00beMe BbINOMHUIT HE MEeHee Tpex 3afdaHui, Unn He MeHee 5 3agaHui, gonyctue 1-2 ownbkmn nnu 3-4
HegoyeTa. [aHHbIM o6bem paboThl cBMAETENLCTBYET 06 OBnageHnn oopMupyeMbIMU KOMMNETEHLNAMMN
Ha MWHMManNbHO HeobxoguMMoM ypoBHe. CTyaeHT npoaeMoHcTpupoBan 6as3oBble MaTemaTuyeckue
3HaHMs NO OAaHHOW Teme, YTO CBMAETENbCTBYET O HanmnyMmM MUHMMAalbHO HeOoOXOOMMbIX HaBbLIKOB
CaMOonoaroToOBKM.

2. OueHKa «XOpoLUO CTaBUTCA, ecnn obyyaroLnincsa npaBuibHO 1 B NMOSIHOM 06beMe BbINOSHNUA
He MeHee 5 3agaHun, nMbo BbINONHUI 6-7 3agaHunin, gonyctme 1-2 owmndkm unm 3-4 Hegodeta [daHHbIN
06beM paboTbl cBUOETENLCTBYET 00 oBNageHun doopMmpyeMbIMA KOMMETEHUMNSIMU HA CPEAHEM YPOBHE.
CTtyoeHT npoaemMoHcTpupoBan 6a3oBble MaTemMaTUYecKMe 3HaHWA Mo JaHHOW TeMe W yMeHue
NPUMEHATL UX ANSA PelleHUs MpPakTUYEeCKMX 3agad, uYTO CBUAETENbCTBYET O HanNuuMm [OCTaTOYHO
BbICOKMX HaBbIKOB CaMOMOLrOTOBKW, [OOCTAaTOMHOM YMEHMM aHanuaupoBatb Yy4ebHylo 3agady wu
aKTyanusMpoBaTb KaK LUKOMbHbIE 3HAHUSA, TakK U 3HaHWUSA, NonyyYeHHble B BY3e npu nsyvyeHnn gaHHom
TEMbI ANS ee peLLeHns.

3. OueHka «OTNUYHO» CTaBMUTCA, ecnu paboTa BbiNOfHeHa B NonHom obbeme. [onyckaeTtcs
Hannume 1-2 HepoueToB. [laHHbIi 06beM paboTbl cBMaeTenbcTByeT 06 oBnageHun opmMupyemMbiMu
KOMMNEeTEHUUAMM Ha BbICOKOM ypoBHe. CTyAeHT NnpoaeMOHCTpupoBan 6a3oBble MaTeMaTUYeCKME 3HaHUS
Nno AaHHOW TeMEe M YMEHWEe MPUMEHATb UX ONs PelleHUs NPakTUYEeCKUX 3agad, YMeHue BbINOMNHATb
normyeckne onepauumn aHanms n obobuleHne. ITO CBMAETENbCTBYET O HaNMUYMM BbICOKMX HaBbLIKOB
CamMonoaroToBKM, YMEHUN aHanNn3npoBaTh y4ebHYO 3a4ady U akTyanuanpoBaTth Kak LUKOMbHbIE 3HAHWS,
TaK 1 3HaHus, norny4vyeHHble B BY3e npu n3yyeHun gaHHOW TeMbl AN €€ peLleHnd, YMeHUn npaBuibHO
pacrnpeaennTb BpeMs Mpu BbINONHEHUN paboThl.

KoHTponbHaa pabota Ne2 «Llenblie HeoTpuuaTenbHble 4ucna. CUCTeMbl CYUCIEHUS.

Odenumoctb»

Llenb paboTbl: NpoBepuTb M OLEHUTb YPOBEHb OBMafeHUsl MokasaTtensmMm opMmpyemMbiMu
KoMneTeHumMamm, o6o3HayeHHbIMK B Tabnmue 19.

3apaumn paboTbl:

1. npoBepuTb OBnageHMe MeTOAOM MaTemMaTM4ecKoro AaokasatenbctBa  (MeToaom
MaTemMaTU4eCKon NHAYKUNN)

2. cnocobamu BbINOMHEHUA apuMeTUYeckux AeWCTBUW Hag HaTypanbHbIMKM 4YuUCHaMn B
pasnnyHbIX NoAxo4ax K MOCTPOEHUI0 CUCTEMbI HaTyparibHbIX YNCET;

3. o6WKUM MeToooM 3amnucu, YTEHUSI U BbIMOSHEHUS apUdMETUYECKMX OEUCTBUA C YnCraMn B
NMO3ULMNOHHbBIX CUCTEMAX CUHUCIIEHWS;

4. paumoHanbHbIMY NpuemMmamMm NMUCbMEHHbIX BblYUCEHU C AEACTBUTENBHBIMU YUCaMU;

5. 0OCBOEHHOCTb OCHOBHbIX MOHATUN TEOPUU OENTMMOCTU U YMEHME UCMOoMb30BaTb TeopeTuieckne
3HaHWSA MO 3TON TeMe ANSA peLleHNs NPakTUYeCcKMX 3agau.



Bapuarm 1.
1. Vicnonb3ysi MeToq MateMaTU4eCKON UHOYKUUN, AOKAXKMTE, YTO AN Nob6oro HaTtypanbHOro
yucna n cnpaeensiMBo paBeHCTBO:

3 _ nz(n +1)
1 .
2. Vicnonb3ya meTog MatemMaTU4eCcKon MHAYKUMW, AOKaXUTe, 4To Ana ntoboro HaTypanbHOro
yucna N UCTUHHO YTBEPXKOEHME:
(4" +15n-1):9

3. Bbluncnure: 1234, — 3333, : 13;. OTBEeT NnpeAcTaBbTe B NATEPUYHON CUCTEME CHUCTIEHUS.
4. Asnsietca nu ymcno 237 B3aUMHO-NMPOCTLIM C:
a) 45; ©6) 158; B)79; r)2007?
5. Hangute ¢ nomowbto anroputma Esknnga HO yncen 2849 n 5880.
6. Hangmute HOL n HOK uncen, npeacraBue Ux B KAHOHUYECKOM BUAE: 299 n 391.
7. MNpenctaBbTe cnegyrowme oObIKHOBEHHbIE 4POOY B BUAE AECATUYHbIX:
3 2

a)25:  6)13.

1°+2°+ .-+

8. Bbluucniute:
1

((0,0(7)+ 6 )-0,25): (0,12(5)+0,22(5)).

9. Ha|7|/:|,|/|Te TpU NepBbiX 4ECATUYHbLIX 3HaKa CyMMblI X+y, ecnu.
x=VI1  y=3 1718191011 ---

10. yI'IpOCTI/ITe BblpaXeHne N BbIACHUTE, KaKMM YNCITIOM ABNAeTCA ero 3Ha4yeHune:

V142 12
NIENCRN PN

KpuTtepuun oueHnBaHus paboTbl

1. OueHka «yOoOBNETBOPUTENBHO» CTaBUTCH, ecnv obyyarlmMnca npaBUIbHO U B MOSIHOM
o0beMe BLINOMHUIT HE MeHee TpeX 3adaHuin, UNu He MeHee 4 3agaHuK, gonyctus He 6onee 1 owmMbKM
unu He ©Oonee 2-3 HeOoOYeTOB. [aHHbin obbem paboTbl cBuaeTenbLCTBYeT 00 OBnageHun
dopMMPYEMBIMUA  MHOMKATOPaMM KOMMETEHUMA Ha MWHUManbHO Heobxoammom YypoBHe. CTygeHT
npoaeMoHcTpupoBan 6a3oBble MaTeMaTUYECKME 3HaHUS MO AaHHOW Teme, HeobxoauMmble Ans obyveHus
MNaaLwmnx WKOSTIbHMKOB YNCIOBON coaepKaTesfibHOW NMUHUK AncunniMHbl «kMaTtemaTtuka.

2. OueHKa «XOpoLLO CTaBUTCH, eCcriv 00y4aroLWwmincs npaBuiibHO U B MOMHOM 06beme BbIMOMHW
He MeHee 4 3agaHun, Nubo BbINnonHUN 5 3agaHun, gonyctMB He Gonee 1-2 owwnbok npu obuiewn
NPaBUNbHOCTU Xo4a pelleHns (BO3MOXHO BblYUCAUTENbHBLIX OLWKNOOK), unu He 6onee3-4 HegoveToB
HaHHbIn 06bem paboTbl cBMaeTenbCTBYET 06 oBnageHun hopMmpyemMbiMy MHOMKATOPaMU KOMMNETEHLMI
Ha cpegHeM ypoBHe. CTyaeHT NpogeMoHCTpupoBan 6a3oBble MaTeEMaTUYECKUE 3HAHUS MO AAHHOW TEME
N yMEHME NPUMEHATb MX ANS PELUeHMs NPaKTUYeCKMX 3agad, uYTO CBUAETENbCTBYET 00 yMeHun
aHanmMsmMpoBaTb Y4eOHyl 3afjadyy W  akTyanuMsMpoBaTb KaK LIKOMbHble 3HaHMS, Tak U 3HaHWus,
nonyvyeHHole B BY3e npu u3yyeHun paHHOM Tembl AN €e  peleHud. 3HaHus U yMeHus,
NPOAEMOHCTPUPOBAHHbBIE CTYAEHTOM HeobxoouMmbl AN OOy4YeHus MNaglunX LWKOMbHMKOB YUCITOBOM
cogepxaTenbHON NUHUKM ancumnimHbl «MaTtemaTuka» u MoryT ObiTb UCMOMb30BaHbl NPU OpraHM3aumm
KPY>KKOBbIX 3aHATUA C MIaALNMU LLKOSTbHUKaMM.

3. OueHka «OTNUYHO» CTaBMUTCSA, ecnu paboTa BbiNoOfHEHa B NonHom obbeme. [onyckaeTtcs
Hannuve 1-2 HepoyeToB. [laHHbI 06beM paboTbl cBuaeTenbcTByeT 06 oBnageHun opmmnpyembiMin
WHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM ypoBHe. CTygeHT npogemoHcTpupoBan 6asoBbie
MaTemMaTUyeckue 3HaHusi MO AAaHHOW TEME N YMEHME NMPUMEHATb UX A8 PeLleHUst MpakTUYecknx 3agad,
yMEHMe BbINOMHATbL fOornMyeckMe onepauum aHanms u  obobuieHne. 3HaHUA U YMEHus,
NPOAEMOHCTPUPOBAHHbBIE CTYAEHTOM HeobxoouMmbl Ana OOy4eHus MNaglunX LWIKOMbHUMKOB YUCITOBON
cogepxarenbHOM NUHUKM aucumnnuHel «MatemaTtuka» n MoryT 6biTb MCNONb30BaHbl NPU OpraHu3auum
KPY)KKOBbIX  3aHATUW C  MNagwuMy  LIKOMbHUKaAMKM, a Takke opraHvsaumm anemMeHTapHon
nccnenoBaTenbCKon AeATENbHOCTU MNaALLINX LLIKONbHUKOB.

KoHTponbHas paboTta Ne3 «BbipaxeHus. YpaBHeHuA. HepaBeHcTBa. PYHKUMN»



Lenb paboTbl: NpoBEpUTb W OUEHUTb YPOBEHb OBMAJEHWUs nokasaTensamMum opMUpyemMbIX
KoMneTeHuMn, 0003Ha4YeHHbIMKU B Tabnuue 19.

3apauun paboTbl.

1. MNpoBepuTb oBnageHue oby4varLWUMUCA METo4aMMU PeLUeHUs ypaBHEHWUN, HEPaBEHCTB U UX
CUCTEM.

2. MpoBepuTb OBNageHne pasnuyHbIMM cnocobamm peLleHnsa TEKCTOBbIX 3a4au.

3. MNpoBeputb cHOPMNPOBAHHOCTb BbIMUCAUTENBHLIX HABLIKOB (apudMeTnyeckne AencTeBus C
AEeNCTBUTENbHBIMU YCNamn)

BapuaHm 1.

Vx+3

1. Hangnte obnacTtb onpegeneHns BolpaxeHunsa X
2. MNocTtponte rpadmk yHKUUK, NOMb3YSACh JNMHENMHLIMKM NMpPeobpas3oBaHUAMU, U OnNuNTE eé
CBOWCTBa

1
y= 3-x— 2
3. Hangute 3Ha4veHne BblpaKeHus:
3 .1

1
25435 [ 4525 025-02

1

0,2

1705231 | agal || L0125
4. 3 3)\7
5. PelunTe ypaBHeHue: 3x-2 x-4 15x-3
x-3 x+3 x2 -9
6. Pelwwvrte rpacuyeckn cuctemy ypaBHEHUN:
2x+4y=7
7. 6y —4x=17
8. PewwunTe cnuctemMy HepaBEHCTB:

03x—4+x<7,2—-8x
9 2x—-7-02x<(8x—-5)-0,3

10. PewwuTte cuctemy HepaBeHCTB rpacunyecku:
2x-3y+13=20
1. { xX+y—620
12. B kneTky nocaxeHbl Kponuvku u hasaHbl. Y XMBOTHbIX BMecTe 35 ronoB u 94 Horu.

CKonbko ObIfo KpONMKOB U CKONbKO hazaHoB?

13. Cocyn émkocTbto 811 HanomnHeH BO3dyxoMm, coaepxawumm 16% kucnopoga. M3 aToro
cocyda BbINyCKalT HEKOTOPOE KONMUYECTBO BO3AyXa W BMYCKAKT TaKoe e KONM4ecTBO asoTa, nocre
4yero ondATb BbIMYCKAOT Takoe e, Kak 1 B MepPBbIN Pa3, KOSIMYECTBO CMECU U ONATb OOMNOSHAKT TakuM Xe
KonnyectBoM asoTa. B HoBom cmecu okasanocb kucropoga 9%. Onpegenutb, MO CKOMbKO NUTPOB
BbIMyCKanoch Kaxabln pa3 u3 cocyaa.

14. PelunTe HepaBeHCTBO METO4OM MHTEPBAIIOB:

2
ﬁ +x—220
x°=x+12

Kputepun oueHnBaHus.

1. OueHka «yOooBNETBOPUTENBHO» CTaBUTCH, ecnv Obyyarmnca npaBUIIbHO U B MOSIHOM
00beMe BbINOMHUIT HE MeHee Tpex 3afaHui, unn He MeHee 5 3agaHui, gonyctue 1-2 owmnbku nnu 3-4
HegoyeTa. [aHHbIn 06beM paboTbl cBMAETENLCTBYET 06 OBnageHun opMupyemMbiMU MHOMKaATOpaMm
KOMMNETEHUUN Ha MWHMManbHO Heobxoammom ypoBHe. CTygoeHT npogemMoHcTpupoBan 6as3oBble
MateMaTuyeckme 3HaHus Mo AaHHOW Teme, YTO CBUOETENbCTBYET O HanMyuu MOPOroBOro YPOBHS
TEOpPEeTMYECKON MOArOTOBKM K OCyLLeCTBNeHuto anrebpanyeckon nponegeBTUKM Y  MIIagLimnx
LLUKOJTbHUKOB.

2. OueHKa «XOopoLLO CTaBUTCH, eCriv 00y4aloLMICa NpaBUibHO U B NOMHOM O6beme BbIMOMHUI
He meHee 5 3agaHun, NMbo BbINONHUN 6-7 3agaHunin, gonyctme 1-2 owmnbkm unu 3-4 Hegodeta [daHHbIN
ob6bem paboTbl cBuaeTenbcTByeT 06 oBnageHun QopMuUpyemMbiMU MHAMKATOPaMyM KOMMETEHUWUA Ha
cpenHeM ypoBHe. CTyaeHT npogemMoHcTpupoBarn 6a3oBble MateMatuyeckme 3HaHMs Mo JAaHHOW Teme U
YMEHME MPUMEHATb UX ONSA pelleHnst NPakTUYecKnx 3agay, YTO CBUOETENbCTBYET O CpedHEM YpOBHE
TEeopeTUYECKON NOArOTOBKUN K OCYLLECTBNEHMIO anrebpanyeckon NnponeaeBTUKN B HA4YanbHON LLKONE.



3. OueHka «OTNMYHO» CTaBUTCS, ecnn paboTa BbiNOMHEHa B norHOM obbeme. [lonyckaeTcs
Hannume 1-2 HepoueToB. [aHHbIi 06beM paboTbl cBuaeTenscTByeT 06 oBnageHun opmMmpyemMbiMu
WHOUKaTOpaMM KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6as3oBble
MaTeMaTn4eCcKne 3HaHUSA No AaHHOW TEME N YMEHUE MPUMEHATb NX ANS peLleHns NpakTU4Yecknx 3agay,
YMEHME BbINOMHATbL NOrMYeckne onepauum aHanua n obobuieHne. 3TO CBMAETENbLCTBYET O HaNMymu
BbICOKMX YPOBHSI TEOPETUYECKOM MOArOTOBKM K OCYLLUECTBReHuto anrebpavyeckor nponeseBTUKM B
Ha4vanbHOWN LLUKOSE.

KoHTponbHas paboTta Ne 4 «BennunHbl n ux namepeHume»

Lenb paboTbl: NpoBEpUTb U OUEHUTb YPOBEHb OBMAOEHUSA nokasatensmu opmMupyeMbiMu
KoMmneTeHUnaMU, obosHauyeHHbIMU B Tabnuue 19.

3apauun paboTbl.

1. NMpoBepuTb BNageHMe METOAOM W3MEPEHUSA TMOMNOXUTENMbHBLIX CKanspHbIX BENMUYMH U
BbIMNOSIHEHUSI 4ENCTBUN C BENUYNHAMMW.

2. MpoBepnTb yMeHMe peluaTb 3a4aqum C UCNONb30BaHMEM B3aUMOCBSA3M MEXAY BENMMYNHAMMN.

3. lMpoBepnTb yMeHMe pellaTb 3af4auv Ha HaxoXOEeHWe reoMeTpUYEcKMX BENUYMH: Nrowiaaw,
obbema, ANNHbL.

4. MMpoBepuTb BNageHMe MeTogaMy MaTeMaTU4ecKoro [okasaTenbCTBa YTBEPXAEHUA O
BenunynHax.

BapuaHm 1.

1. OnvHy oTpeska namepunu cHadana B caHTUMeTpax, a 3aTtem B MunnumeTtpax. Bo BTopom
cnyyae nonyyunu Yucno Ha 135 meHbbLlee, Yem B nepBoM. KakoBa AnnHa oTpeska B geunmeTpax?

2. /13 npamoyronibHOM AOOCKW, LUMpUHa KoTopon 6 cm, a gnuHa 1,1Mm Bblpesanun kKBagpaT Co
CcTopoHoM 5¢cM. HanauTe nnowaab octaBwencs yactu. OTBET Bblpas3nTe B KBadpaTHbIX AeUMMeTpax.

3. [Ba 4yryHHbIX Wwapa gnameTtpamm 24 cm n 34 cMm nepennaBvnn B oAuH wap. Hangute
AnameTp nosly4yeHHoro Lwapa.

4. 'po3a Hayanacb B 10 4.50 mMuH. yTpa 1 npogomkanacb 34. 6 MuH. CKONbko BpeEMEHM A0 KOHLUA
CYTOK OCTanioCb No OKOHYaHMM rpo3bl?

5. [aH ocTpoyronbHbii TpeyronbHuk ABC. N3 BeplunHbl B Ha ctopoHy AC onyuieHa BbicoTa B[.
Ha otpeskax AB, BC, A n C[l noctpoeHbl kBagpaTbl 1, 2, 3 u 4 coOTBETCTBEHHO. [lokaxuTe, UTO S,-
S1=S4-S3.

6. [epeBsHHbIN Bpycok ¢ pebpamu 8 cm, 8 cm 1 27 cm TpebyeTca pacnmnntb Ha 4 4YacTu Tak,
4yTOObI N3 HNX MOXHO BbINo cocTaBuTb Ky6. Kak aTo coenatb?

Kputepun oueHnBaHusa paboTbl

1. OueHka «yOoOBNETBOPUTENBHO» CTaBUTCH, ecnv ObyyarlmMnca npaBuIilbHO U B MOSTHOM
00beMe BLINOMHUIT HE MEHEEe TPeX 3adaHuin, UNn He MeHee 4 3agaHuK, gonycTuB He 6onee 1 owWMbKM
unu He ©Oonee 2-3 HeOoOYeETOB. HaHHbin 0bbem paboTbl cBuaeTenbCcTByeT 00 oOBnageHun
dopMMpyEMbIMUA  UHOMKATOPaMW KOMMETEHUMA Ha MWHUManbHO Heobxoanmmom ypoBHe. CTyaeHT
npoaeMoHCcTpupoBan 6a3oBble MaTeEMaTUYECKME 3HAHMS MO AaHHOW TemMe, Heobxoaumble Ans oby4veHus
MIaALnX LWKOSNbHUKOB codepXaTenbHON NnHum «BenuumHbl» aucumnnuiel «Matemartumkay.

2. OueHKa «XOpoLLO CTaBUTCH, eCcriv oby4aroLwmincsa npaBuiibHO U B MOMAHOM 06beme BbIMOSHUI
He MeHee 4 3agaHun, NuBo BbINONHUN 5 3agaHun, gonyctMB He Gonee 1-2 owwnbok npu obewn
NPaBuUMbHOCTM XOA4a pelleHus (BO3MOXHO BblMMCNUTENbHBLIX OwWnbOoK), unu He 6onee3-4 Heno4veToB
[aHHbIn 06bem paboTkl cBMAeTeNbLCTBYET 06 OBnageHun hopMmpyemMbiMy MHOMKATOPaMu KOMNeTEHL U
Ha cpedHem ypoBHe. CTyaeHT NpogeMoHCTpupoBan 6a3oBble MaTeMaTUYEeCKME 3HaHUS MO AaHHOW TeMe
N YMEHVME MPUMEHATb MX OIS peleHus MNpakTU4ecKuX 3ajay, 4yTo cBuaeTenbcTByeT o6 ymeHun
aHanmMsnpoBaTb Y4eOHyl 3ajady W akTyanusvMpoBaTb KaK LWKOMbHblIE 3HaHWSA, Tak W 3HaHUA,
nonyyeHHole B BY3e npu u3yyeHum paHHOM Tembl Ansi ee  peweHusl. 3HaHus N yMeHus,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobGxoauMmbl Ansg  obyvyeHna  Mnagwmx  LWKOSIbHUKOB
cogepxarenbHon nNuHuM «BenuumHel» gucumnnuibel «MatemaTtuka» n MoryT 6bITb MCMONb30BaHbI NpU
opraHmM3aumn Kpy>KKOBbIX 3aHATUI C MIIAALLUMU LLUKOSTbHUKaMMU.

3. OueHka «OTNUYHO» CTaBUTCSA, ecnu paboTa BbiNOfHEHaA B NofnHom obbeme. [onyckaeTtcs
Hannume 1-2 HepoueToB. [aHHbIi 06beM paboTbl cBMAeTenbcTByeT 06 oBnageHun opmMupyemMbiMu
WHOMKaTOpaMM KOMMETEHUMA Ha BbICOKOM YypoBHe. CTyaeHT npogemMoHcTpupoBan 6GasoBble
MaTeMaTu4ecKkme 3HaHUS No AaHHOW TEME N YMEHUE MPUMEHATb NX ANS peLleHns NpakTU4ecknx 3agay,
YMEHME BbIMOMHATbL JIOrMYeckme onepaumMm aHanu3 1 0bobuweHne. 3HaHMA W yMeHus,



npoaoeMOHCTPUpOBaHHbIE CTYAEHTOM HeobXxo4nMbI and o6yquV|s| Mnagwmnx LLIKOJIbHUKOB
Co,u,ep>KaTean017| NUHUM «BenuuunHbl» gucumnnunHel «Matematuka» u MOryT ObITb MCMONb30BaHbI npun
opraHn3aunn KpyxkKoBbIX 3aHATUA C MIagWUMN LLIKONbHUKaAMN, a TakkKe opraHmnsauumn enemeHTapHon
nccnenoBaTenbCKon AeATENbHOCTN MagLUmMX LWKONbHUKOB.

KoHTponbHas paborta Ne 5 «3agaum Ha nocTpoeHue. MHOrorpaHHUKN»

Lenb paboTbl: NpoBEpUTb U OUEHUTb YPOBEHb OBMAOEHUSA nokasatensmu opmMupyeMbiMu
KoMneTeHUmnaMn, obosHauyeHHbIMU B Tabnuue 19.

3apauun pabotbl.

1. MpoBepunTb 3HaHWE 3NEMEHTaPHbIX MOCTPOEHUN, YMEHUE BbINOMHATbL U 06OCHOBbLIBaTL UX

2. MNpoBepuTb yMeHME peLlaTb NPOCTENLLME 3a4a4mM Ha NOCTPOEHME.

3. MpoBepnTb ymMeHue pewaTb 3agayn Ha MOCTPOEHWE TPEYroslbHMKOB MO TpeM 3adaHHbIM
anemMeHTam.

4. MNpoBepuTb yMeHWe pellaTb 3a4ayn Ha MOCTPOEHME YeTblPexXyrofibHUKOB MO 3adaHHbIM
anemMeHTam.

5. MNMpoBepnTb 3HaHWE TeopeMmbl JOnnepa O MHOFOrpaHHUKax M yMeHue NpUMEHATb ee Ansg
peLLeHNs NpakTUYecknx 3agau.

6. MNMpoBepuTb ymeHue onpenenaTe BUA MHOrOrpaHHMKa MO ero XapakTepucTukam u CTpPOUTb
MHOrOrpaHHUK 4aHHoro Buaa

7. MNpoBepnTb yMeHMe pellaTb 3afdayu Ha HaxoxgeHue obbemMoB M MIoWwagden NoBEpPXHOCTU
MHOFOrpaHHUKOB U Ten BpaLleHus

Bapuarm 1.

1. OnemeHTapHas 3agada Ha nocTpoeHue. lNMocTpoeHne GuccekTpucel yrna.

2. lMocTpoeHne NpsIMOYrofibHOro TPEYronbHWKA No KaTeTy U FTMNoTeHy3e.

3. lMocTpouTb TpeyronbHWK NO ABYM CTOPOHaM U BbICOTE, MPOBEAEHHON K TPETbEN CTOPOHE.

4. lNMocTponTe napannenorpaMmm no CTOPoHe, CYMMe guaroHarnemn n yriny Mmexay guaroHanamu.

5. B mHororpaHHuke 10 BeplunH, a pebep B 2 pasa 6onbwe. Onpenenvre KONMMYECTBO rpaHen
MHOrOrpaHHuKa 1 NOCTPOWUTE 3TOT MHOIOrPaHHMK.

6. OcHoBaHve nupamuabl ABCD — paBHobBeapeHHbI TpeyronbHuk ABC ¢ ocHoBaHnem AB=12 u
6okoBon ctopoHon 10. Hantm obbem nupamuabl, ecnn Bce 60KOBblE rpaHn 06pasyloT C NIIOCKOCTbIO
OCHOBaHMWs ABYrpaHHble yribl B 45°.

7. OmnameTp OCHOBaHWA KOHYyca paBeH 12, a agnvHa obpasytowwen — 10. Hangute o6bem koHyca.

Kputepun oueHnBaHus paboTbl

1. OueHKka «yaoBNETBOPUTENBHO» CTaBUTCA, ecnu oby4valolnnca npaBuMbHO W B MOSTHOM
00beMe BLINOMHUIT HE MEHee TpexX 3afdaHui, Unn He MeHee 5 3agaHui, gonyctue 1-2 ownbku nnu 3-4
HegoyeTa. [aHHbin 06bem paboTbl cBMAaeTeNnLCTBYET 06 oBnageHuM opMmpyeMbiMKU MHAMKaTOpaMu
KOMNETEHUMN HA MUHUMaNbHO Heobxoammom yposHe. CTygeHT npoaeMoHcTpupoBan 6asoBbie
MaTeMaTU4eCcKMe 3HaHUA NO AaHHOW TeMe, Heobxoaumble Ans O0yveHust MMagwnx LUKOJTIbHUKOB
coaepxaTesfibHON reOMeTPMUYECKON JIMHUM ANCUMNIIMHBE «MaTemaTurkay.

2. OueHKa «XOopoLLO CTaBUTCH, eCriv oby4aloLmincsa nNpaBunbHO U B MNOHOM 06bemMe BbIMOMHUN
He meHee 5 3agaHun, NMbo BbINONHUN 6-7 3agaHunin, gonyctme 1-2 owmnbkm unu 3-4 Hegodeta [daHHbIN
ob6bem paboTbl cBuaeTenbcTByeT 06 oBnageHunm opMuUpyeMbiMU MHAMKATOPaMyW KOMMETEHUWUA Ha
cpegHem ypoBHe. CTyoeHT npogeMoHCcTpupoBan 6a3oBble MaTemMaTU4eCcKne 3HaHus No AaHHOW TeMe 1
yMEHME MNPUMEHATb WX AfS pPeLleHus MNpakTMYeckux 3agad, 4To cBuaeTenbcTByeT 06 ymeHun
aHanuanpoBaTb Y4eObHyl 3ajady W akTyanusanpoBaTb KaK LWKOMbHblIE 3HAHWSA, TaK W 3HaHUS,
nonyvyeHHole B BY3e npu u3yyeHnn paHHOM Tembl ANA ee  peleHus. 3HaHus U yMeHus,
NPOOEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobxoouMmbl  Anst  obyyeHus  mMnagwmx  LUKOSTIbHUKOB
coaepxaTenbHOM reoMeTpPUYecKon NUHUN aNcuMninHbl «Matematmka» u MoryT ObiTb MCMNOSb30BaHbI
Npy OpraHn3aumm KPY>KKOBbIX 3aHATUN C MAaALLUMU LWKOSTbHUKaMM.

3. OueHka «OTNMYHO» CTaBUTCA, ecnn paboTa BbiNoNHeHa B norHoM obbeme. [lonyckaetcs
Hannuve 1-2 HepoueToB. [laHHbI 06beM paboTbl cBuaeTenscTByeT 06 oBnageHun opmMupyembiMu
WHOUKaTOpamMn KOMMETEeHUUA Ha BbICOKOM YypoBHe. CTygeHT npoaemoHcTpupoBan 6a3oBble
MaTtemMaTuyeckme 3HaHWA No AaHHOW TeMe U YMeHUe MPUMEHATb X AN peLleHus npakTu4ecknx 3agau,
YyMEHMEe BbINOMHATbL FfOrnM4yeckMe onepauum aHanms u  obobuweHne. 3HaHUA U YMEHWUs,
NPOAEMOHCTPUPOBAHHbIE  CTYAEHTOM  HeobGxoauMmbl  Ansg  obyvyeHna  Mnagwmx  LWKOSTbHUKOB
coaepxaTternbHOM reoMeTpPUYEeCcKon NUHUN aucUMnnHbl «MaTemaTnka» u MoryT ObiTb MCMONb30BaHbI



MNPy OpraHuM3auuyM KPYXKKOBbIX 3aHATUA C  MIagWvMMKM  LIKOMbHMKaAMKM, a Takke opraHusaumm
anemMeHTapHOW uccnenoBaTenbCKoM AeATENbHOCTU MMNAALINX LUKONbHUKOB.

Tekywas artTecTtauusi NpoBOAUTCA B COOTBETCTBMM C [lonoXeHWeM O Tekyllen atTecTaumm
obyyalolimMxcs NO  nporpaMMaM  Bbicllero obpasoBaHuss BopoHekckoro  rocygapCTBEHHOMO
yHuBepcuTeTa. TpeboBaHUS K BLIMOMHEHUIO 3adaHWA U KPUTEPUU OLEHMBAHWUS NPEACTaBreHbl B
paboTax.

OnucaHne TeXHONOorMmu BbINOJIHEHUA 3af4aHuA

3apaHua ans KOHTPOJIbHbIX paGOT BblAAKTCA CTyAEeHTaM B Ha4alle n3y4yeHund COOTBeTCTByI'OLLI,eIZ
TEeMbl. KOHTpOJ’IbHaﬂ pa60Ta MOXET BbIMOMHATLCS Kak B 4acbl, OTBEAEHHbIE Ha CaMOCTOATEN1bHYIO
paGOTy CTyAeHTa, Tak U Ha NPakTU4eCKOM 3aHATUN. KOHTpOJ‘IbHaﬂ pa60Ta [OImKHa ObITb Od)OpMJ'IeHa n
npeacrtaBJieHa npenogaBaTtesito Ha 6yMa)KHOM HOcuUTene.

20.2 NMpomexyToyHaa aTrectauus
[MpomexyTodHaa atTtectaums nNo AUCUMMNINHE OCYLLECTBIISIETCA C MOMOLLBIO CneayoLmnx
CPeACTB: BOMNPOCHI K 3a4€TY, BOMPOCHI K 9K3aMEHY.

Komnnekmbi eonpocoe K ak3amMeHy
Komrinekm eornipocos K ak3ameHy Ne1

MoHATMe MHOXecTBa. 3agaHne MHOXECTB.

OTHoOLWEHMA MeXay MHOXeCTBaMM.

Onepauunsa nepeceyveHnst MHoxecTB. OCHOBHLIE CBOMCTBA Onepauumm nepeceyeHust.

[lokasaTenbCTBO accoLMaTUBHOCTU onepaunn nepecevdeHnss MHOXECTB.

Onepauns 06beanHeHNss MHOXECTB U e€ CBOWCTBA.

[lokaszaTtenbCTBO accoUMaTMBHOCTM onepaunm oo beanHEHNss MHOXECTB.

CBs3b onepauui nepeceyeHunst u 06beauHEHUSI MHOXECTB.

Pa3HocTb MHOXECTB.

[ononHeHne nogMHOXecTBa QOO0 MHOXecTBa. [lokas3aTenbCTBO paBEHCTBA AOMOSIHEHUS

o6beanHeHNA OBYX MHOXECTB MNepeceyeHmnto A0NOSTHEHNS 3TUX MHOXECTB.

10. JononHeHne noAMHOXeCTBa [O0 MHoxecTBa. [lokasaTenbCTBO paBeHCTBA AOMNOSTHEHUSA
nepeceyeHns AByX MHOXeCTB 00 beANHEHMIO LONONHEHWI 3TUX MHOXECTB.

11. CBs3b onepaumm BblYNTaHUS MHOXECTB C onepauusammn nepeceyeHmnst 1 00 beAMHEHNS] MHOXECTB.
[okaszaTtenbCcTBO NpaBon ANCTPUBYTUBHOCTU Pa3HOCTU OTHOCUTESNBLHO onepaunmn obbeguHeHUs.

12. CBaA3b onepaumMm BbIYUTAHUS MHOXECTB C OObedVHEHMEM U NepecevYeHneM MHOXECTB.
[okasaTenbCTBO  AUCTPUOYTMBHOCTN MNepecevyeHns MHOXECTB OTHOCUTENbHO —onepauuu
BbIYUTAHUS MHOXECTB.

13. CBaA3b onepauuMn BbIYUTAHUS MHOXECTB C OObedVHEeHMEM U NepecevYeHneM MHOXECTB.
[loka3zaTenbCTBO paBEHCTBA, BblpaXkaloLEero nepexoq oT pasHOCTM MHOXECTBa M 00beanHeEHUS
OBYX MHOXECTB K NepeceveHnto pasHOCTU MHOXECTB.

14. CBa3b onepauun BbIMUTAHWUS MHOXECTB C OObEAMHEHMEM W MepeceyvyeHMEM MHOXECTB.
[lokaszaTenbCTBO paBeHCTBA, BblpaXalollero nepexoq oT pasHOCTU MHOXeCTBa M nepecedeHns
ABYX MHOXECTB K 060beaANHEHNIO Pa3HOCTEN MHOXECTB.

15. PasbrneHne MHOXecTBa Ha knaccbl. Knaccudpvkaums.

16. MNpsamoe (oekapToBO) NPON3BEAEHNE MHOXECTB.

17. ConcTBa AekapToBa NPOM3BEAEHNS] AABYX MHOXECTB.

18. CooTBETCTBUS MeXAY dneMeHTaMu ABYX MHOXECTB.

19. OTobparkeHus n nx Bugbl.

20. BuHapHble OTHOLLEHMS HA MHOXECTBE N NX CBOMCTBA.

21. OTHOLWEHNE SKBUBANEHTHOCTU U pa3bueHne MHOXECTBA Ha Kracchbl.

22. CBA3b OTHOLUEHUS 3KBMBANIEHTHOCTU U pa3bueHns MHOXeCTBa Ha kracchl. [JokasaTenbCTBO
TEopeMbl O TOM, 4YTO MO pa3dbMeHM0 MHOXEeCTBa Ha KnacCbl MOXHO 3afaTb OTHOLUEHME
3KBMBANEHTHOCTU Ha 3TOM MHOXECTBE.

23. CBA3b OTHOLUEHWUSA 9KBUBANEHTHOCTU M pasbueHns MHOXeCTBa Ha kracchl. [JokasaTenbCTBO
TeopeMbl 0 TOM, YTO NO 3a4aHHOMY OTHOLUEHUIO SKBMBANEHTHOCTM MOXHO NOCTPOUTL pa3dbneHne
MHO>XEeCTBAa Ha KIlacchl.

24. OTHOLWeEHWE nopsiaka.

25. MatemaTtudeckne noHATUSE. OTHOLLIEHUST MEXOY MOHATUAMM

26. OnpegeneHne NOHATUN.

©CoONOOARWN =~
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39.
40.
41.
42.

BbickasbiBaHuS.

Jlornueckue onepaumm Ha BblCKa3blBAHNAMU.

MpaBuna cocTtaBneHns OTpULAHNSA KOHBHOHKUUN U AN3BIOHKLMK BbiCKa3bliBaHWA. [Joka3aTenbCcTBO
nepBoro 1 BTOPOro 3akoHoB e MopraHa onsi BbickasbiBaHWIA.

MoHsaTMe nornyeckon opmyInbl.

OCHOBHblE nOrMyeckne paBHOCUNBHOCTU. [loka3aTenbCTBO AUCTPUOYTMBHOCTU KOHBIOHKLMM
OTHOCUTENBbHO ON3BIOHKLUN.

OcCHOBHble nornyeckne paBHOCUNBHOCTU. [loka3aTenbCTBO AUCTPUOYTUBHOCTU AU3BIOHKLMM
OTHOCUTENBHO KOHBIOHKLIUN.

OcHOBHbI€e formyeckmMe paBHOCUNbHOCTU. [loka3aTenbCTBO 3aKOHA KOHTPMO3MLMU.
BbickasbiBaTenbHble opMbl (MpeankaTsl). OTpuLaHme, KOHbIOHKUMS U ON3bIOHKUNS NpeauKkaToB.
MpeaukaTtbl. IMNnnkaums v akBMBaneHUns NnpeamKkaTos.

BbickasblBaHWs C KBaHTOpPaMMW.

OTpuuaHue BbiCKasblBaHWI, COAEPXKALLUNX KBAHTOPbI.

OTHOLWEHMA NOrM4Yeckoro CrneaoBaHUA M pPaBHOCUMIBbHOCTU. HeobxoouMmble M AOCTaTOYHbIE
ycrosusi.

Teopema n eé cTpykTypa. Buabl Teopem.

[lokasaTenbCTBO TEOPEM.

YMO3aKnto4eHus.

HenyKkTBHble YMO3akmtoyeHnsi. Cxembl AeQyKTUBHbBIX YMO3aKIOYEeHNIA.

Komrnekm sk3ameHauuoHHbIX 8oripocos Ne2

1. TeopeTUKo-MHOXECTBEHHbIA CMbICI HATypasibHOrO 4Mcna, Hyns U OTHOLIEHUN "MeHblie" u
"paBHO".

2. TeopeTUKO-MHOXECTBEHHbIN CMbICST CYMMbIl M Pa3HOCTWN HaTyparibHbIX YMACET.

3. TeopeTnKo-MHOXECTBEHHbIN CMbICIT MPOM3BEAEHUS U YACTHOMO HaTyparbHbIX Y1Cen.

4. Cwuctema akcuom NeaHo. MHOXeCTBO HaTypanbHbIX YNCES C TOYKN 3PEHUS aKCMOMAaTUYECKOM
Teopumn.

5. CnoxeHne HaTypanbHbIX 4Yucen B akcuomaTudeckon Teopuun. [lokasaTenbCTBO
KOMMYTaTUBHOCTU CIOXEHUS.

6. CnoxeHwe HaTypanbHbIX 4Mcen B  akcuomatmyeckonm Teopuun. [lokasaTenbCTBO
acCoLMaTMBHOCTU CNOXEHUS.

7. YMHOXeHMe HaTypanbHbIX 4ucenl B akcumomaTudeckon Teopun. [okasaTenbCTBO
ANCTPUBYTUBHOCTM YMHOXEHMS OTHOCUTENBbHO CITOXEHUS.

8. YMHOXeHue HaTypanbHbiX 4ucen B akcuomaTudeckon Teopuun. [JokasaTernbCTBO
KOMMYTaTUBHOCTN YMHOXEHUS.

9. YMHOXeHuMe HaTypanbHbIX 4ucer B akcuomaTudeckon Teopuun. [okasaTernbCTBO
accouMaTMBHOCTU YMHOXEHWS.

10. YNopsagoyYeHHOCTb MHOXECTBa HaTyparbHbIX 4YUCEN C TOYKM 3PEHMS aKCMOMAaTU4eCKOM
Teopuun. TeopeMbl O HEpaBEHCTBaX HaTyparnbHbIX YMCEN.

11. CBoncTBa MHOXECTBA HaTyparibHbIX YACEN C TOYKN 3PEHUS aKCMOMATUYECKOW TEOPUN.

12. BbluuTaHve n geneHne Ha MHOXeCTBe HaTyparbHbIX YMCEN B aKCMOMaTUYECKON TEOPUN.

13. [leneHne ¢ ocTaTkOM Ha MHOXECTBE LiefbIX HEOTpULLATENbHbIX YMCen.

14. OgHopoaHbIe BENNYMHBI U MX CBONCTBA. MMOHATME NONOXUTENBHON CKaNspHON BEMUYUHBI.

15. CMbiCcn HaTypanbHOro Y1crna, Noy4eHHOro B pe3yrnbTate U3MepPeHns BENUYMHDI.

16. Cmbicn apndMeTMYecKUX AeUCTBUMIN C HaTypanbHbIMU YACNaMK, NOMYyYEeHHbIMU B pedynbTaTe
N3MEPEHMNS BESTUYNH.

17.T103MUUOHHbIE U HEMO3ULIMOHHbIE CUCTEMbI CYMCNEHMA. 3anucb 4ucra B AECATUYHOMN
cucteme cuncrieHms. CpaBHeHWe HaTyparnbHbIX YUCES, 3amnnCaHHbIX B OECATUYHOM cucteme
CUMCNEeHuUs.

18. Anropnt™m CrioXXeHust B 4eCATUYHOW CUCTEME CHUCTIEHUS.

19. ANropnTM Bbl4MTaHUSA B AECATUYHON CUCTEME CUUCTIEHUS.

20. AnropuTM yMHOXEHNS B 4ECATUYHOM CUCTEME CUUCIIEHMS.

21. AnNroputm geneHunst B 4eCATUYHON CUCTEME CHUCTIEHUS.

22. N03NUNOHHBIE CUCTEMBI CHUCHIEHUS, OTNIUYHbIE OT AecAaTuUdHOW. Nepexoa oT 3anucu yucna B
HeJeCATUYHOWN CUCTEME CUUCIEHNS K 3anncy B JECATUYHON CUCTEME CHUCTIEHUS.

23. Nepexon OT 3anucy Ynicna B AECATUYHOW CUCTEME CUYMCIEHUS K 3anncu B HeLeCATUYHON
cucTemMe CHUCeHus.
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24. OTHOLWEHNEe OeNMMOCTM Ha MHOXECTBE LieSibIX HeoTpULaTenbHbIX YNCEN N EFO CBOWCTBA.

25. lNpocTble n cocTaBHble Yncna. [lokasaTenbCTBO TEOPEM O NPOCTbIX AENUTENSX HAaTyparbHOro
yucna.

26. OcHoBHasi Teopema apudmeTmkn. KaHoHn4Yeckoe pasnoxeHue ynucna. PeweTo OpaTocdeHa.
Teopema EBknunga.

27. Teopembl O 4ENMMOCTN CyMMbI, Pa3HOCTU 1 NPOU3BEAEHUSA HaTyparibHbIX Y1Cen.

28. MNpusHakn genumocTtn Ha 2, 5, 10, 4, 25, 50, 9 n 3.

29. MNMpusHak genumocTtu lMNMackans.

30. Hanbonblumi oblwmn aenutens N HanMmeHbllee obluee kpatHoe. HaxoxoeHne HOL n HOK
OBYX WM Heckonbkmx umcen. Anroputm EBknuga. Teopema 06 obliem kpaTHOM ABYX
B3aMMHO-MPOCTbIX YNCEN.

Komrinekm sk3ameHauuoHHbIx eoripocos Ne3
MoHsiTMe anrebpanyeckon onepaunm n ee CBOMCTBa
Anrebpbl ¢ ogHon GuHapHon anrebpanyeckon onepaunen. MNMonyrpynnel, MOHOMAbI, FPYNMbI.
Anrebpbl ¢ AByMsi GMHapHbIMK anrebpanyeckumm onepaumamu. Konbua, nons.
3agaya pacwmpeHusa noHaTusa vmicna. OTpuuatenbHble yncna. CrnoxeHne u BblMUTaHME LenbiX
yucen.

YMHOXeHMe uenbix ymucen. CBoMCTBa YMHOXEHUS LienbiX Yncern. [leneHne Ha MHOXecCTBe LerblixX
yncen. CBA3b YMHOXEHUS CO CIIOXEHUNEM.

CBolcTBa MHOXeCTBa LienbIX Yncen.

MoTuBaLUus pacLuMpeHns cucTeMsl Lienbix Yncen. MoHATMe 0ObIKHOBEHHOW Apobu.
PauvoHanbHble Yyncna. CBoMcTBa MHOXECTBA paLMOHarnbHbIX YUCE.

CnoxeHune paumoHarnbHbIX YACEN U ero CBONCTBA.

. YMHOX€eHMe paumoHarnbHbIX YMCeN 1 ero cBoncTea. [leneHne paunoHanbHbIX Ymcen.
. 3anucb paunoHanbLHOro Ynucna B Buae gecsatnyHon apobu. O6palweHne obblkHOBEHHON apobu B

KOHEYHYIO0 OECATUYHYIO.
BeckoHe4yHble nepunognyeckne gecatnyHble aopodbu. MaHtucca gpobu. ObpalleHne 6eckoHeuYHom
OEeCATMYHON Nepunognyeckon apobu B 06bIKHOBEHHYIO.

O6paLleHre 06bIKHOBEHHOW HECOKPaTMMOW Apobr B BECKOHEYHYO NepMoaNYeCcKyo 4ECATUYHYIO
apobb. Teopema 06 obpaLleHUn 06bIKHOBEHHOM ApO6U B YMCTO NEPUOANYECKYIO OPODb.
Ob6paLleHre 06bIKHOBEHHOW HeCcoKpaTMMon Apobu B BECKOHEYHYHO NepMoanNYecKyo OECATUYHYIO
Apobb. Teopema 06 obpaleHnn 06bIKHOBEHHON APO6Y B CMELLAHHY0 nepruogmnyeckyto Apobb.
lMoHATne nppaumoHanbHoro ymcna. MotTMBauusa paclumpeHns MHOXeCTBa paunoHanbHbIX Yncern.
MHOXeCTBO AEWCTBUTENbHbLIX 4YUcen Kak obbeaMHeHMEe MHOXEeCTBa pauMoHanbHbIX W
nppaumoHarnbHbIX Yncern.

CBonicTBa MHOXeCTBa JeNCTBUTENbHbIX YNCen.

CnoxeHne Ha MHOXeCTBe AEWCTBUTENbHbLIX YMCEN U ero CBOWCTBA. BbluMTaHMe Ha MHOXecTBe
OENCTBUTENbHbIX Yncern.

YMHOXEHMe W [eneHne Ha MHOXecTBe [AeNcTBUTEnbHbIX u4ucen. CBOWCTBA YMHOXEHUS
OENCTBUTENbHbIX Yncen.

CBA3b YMHOXEHMWS CO CMOXEHMEM.

B3anMHO-0QHO3HaYHOE COOTBETCTBME MEXOY MHOXECTBOM [AEWCTBUTENbHbIX 4ucen u
MHOXECTBOM TOYEK NPSAMOWN.

. PaBHOMOWHOCTb MHOXECTBa To4eK I'IpFIMOIZ N MHOXXeCTBa TOYEeK NMPOn3BOJSIbHOIo OTpe3Ka.

YuncnoBoe BbipaxeHue 1 ero 3HadeHre. Yucnosble paBeHCTBa U HEPaBEHCTBA.

OCHOBHbIE CBONCTBA UCTUHHbIX YMCINOBbLIX PABEHCTB.

OCHOBHble CBONCTBA UCTUHHbIX YUCIOBbLIX HEPABEHCTB.

MoHATne MHorouneHa. [lenMmocTe MHOroureHa Ha OBYYreH.

CxeMa BblYMCNEHUIN 3HAa4YeHUN MHOrourneHa (cxema fopHepa).

lMoHATNE KOpHS MHOrovneHa. Teopema 0 BO3MOXHOM HanborbLLIEM YUCIIE KOPHEN MHOMOYNEHa.
YpaBHeHune ¢ ogHON nepeMeHHOW. TeopeMbl O paBHOCUIbHOCTU YpaBHEHWUN.

lMOHATME COBOKYMHOCTWU ypaBHEHWA. YpaBHEHUE C OBYMSA MepemMeHHbIMWU. YpaBHeHue NUHUKN B
CUCTEME KOOpAMHAT Ha NITOCKOCTW.

Cuctembl ypaBHEeHU C ABYMSA nepemMeHHbiMU. Cuctema OBYX JIMHEWHbIX YpaBHEHWA C ABYMS
Hen3BeCTHbIMK, eé pelleHune. padryeckas MHTepnpeTauns peLleHns.

HepaBeHcTBa 1 ux pelueHus. Teopembl O paBHOCUIbHbIX HEpaBEHCTBAX.
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Cuctema HepaBeHCTB C OAHOW nepemMeHHOW. PelueHne HepaBeHcTBa BMAa [x|<a, ana a>O0.

HepaBeHCTBa U CUCTEMbI HEPABEHCTB C ABYMS NepeMeHHbIMMU.

CoBOKYMHOCTb HEpABEHCTB C OOHOM nepemMeHHon. PeweHne HepaBeHCTB Buaa |x|>a, npu a>0,
X

SO g, f(x)-g(x)<O0.

g(x)

CoOBOKYMHOCTb HEpaBEHCTB C OAOHOW MepemMeHHon. PelueHne  HepaBeHCTB BVI,D,a@<(),

g(x)
f(x)-g(x)>0.
MoHaTne yncrnoson yHKUnKN. CBONCTBA PYHKLINN.

. JInnenHasa dyHKUMA n e€ ceoncTea. HacTHble criydyan NMMHENHON PYHKLMN.
37.
38.
39.
40.
41.
42.

O6paTtHas nponopumMoHanbHOCTb U €€ cBorcTBa. [pobHo-paumoHaneHas dyHKUMS.
KBagpatnyHas dyHKUMS n €€ cBoMCTBa (00Wwmn B1A).
KBagpaTtuyHaa pyHkumna n eé cesonctsea npu ¢=0, b=0.
KBagpaTtuyHaga pyHkumna n eé ceomnctaa npu ¢=0, b=0.
KBagpaTuyHasa doyHKUMA 1 e€ ceonctaa npu c=0, b=0.
KBagpaTuuHas dyHKuMs BUAa y=(x-a)> v eé caoiicTBa.

Komrnekm eornipocos k 3a4emy Net

MoHATNE BENUUYMHBI. AOONTUBHO-CKaNsipHbIe BENUYMHDI.

M3mepeHne BenuuuH. MamepeHne ONuH OTPEe3KoB, B KOTOPbIX 3TanoH YKnaablBaeTcs

yenoe ymcno pa3. CBONCTBA YNCIIEHHOMO 3HAYEHUS OSTUHBI.

M3mepeHne onvH OTpeskos, COM3MEPUMbIX U HECOU3MEPUMbBIX C STarIOHOM.

BenuuuHa yrna n eé namepenue. [invHa ayrm okpy>KHOCTW. [riMHa OKPYXXHOCTW.

Mnowaab purypel n eé namepeHne. PaBHOBESNMKME N paBHOCOCTABIIEHHbIE PUTYpPbI.

Mnowanb NpAMOyronbHuKa.

Mnowaab napannenorpaMmma.

Mnowaab Tpaneymw.

Mnowanbs NpaBUNbHOrO MHOrOYrofbHUKA.

10 Mnowanb NpoM3BONbLHON NSIOCKON OUrypbl U €€ U3MeEpPEHNE.

11. UamepeHune nnowagm npom3BosibHON OUrypbl C MOMOLLLIO NaneTKu.

12. O6bEM Tena u ero namepeHune.

13. O6EM NpsiMOyronbHOro Napannenenunena.

14. O61EM HaKNMOHHOro Napannenenunena.

15. O6EM Npn3MblI.

16. O6bEM Npamuabi.

17.06BEM UunMHapa n KoHyca.

18. O61bEM LWapa 1 ero yacTten.

19.ToHaTMe nnowagn nosepxHocTn Ten. [Mnowagb cdepbl. bokoBass MNOBEPXHOCTb
UunNuHOpa, KoHyca U chepu4eckoro cermeHTa.

20.MpeobpasoBaHus nnockocTn. Bugbl npeobpasoBaHmini INOCKOCTMU.

21.TMapannernbHbIn NEPEHOC KakK ABUMXEHME MIOCKOCTH.

22.T1oBOpPOT Kak ABUXEHME NITOCKOCTH.

23. LleHTpanbHasg cuMmeTpus Kak ABMKEHME MIOCKOCTH.

24.OceBas CMMMETpPUS KakK ABWXKEHME NNOCKOCTW.

25.TomoTeTns kak npeobpasoBaHmne nogodus.

26. Tabnuua Kak cpeacTBo npeacTasneHns nHpopmauumn. CTpyKTYpHbIE arieMeHTbl Tabnuubl.
MpaBuna oopmneHns MHPOPMaLUMOHHbIX Tabnuy,.

27.Tpadhbl kKak cpeacTso BM3yanu3auumn uHdopmaumm o6 OTHOLLEHUSX mexay obbekTamu.
OpueHTUpoBaHHbIE N HEOPUEHTUPOBaHHbIE rpadbl. [lepeso.

28. 3apa4a kombuHaTopHoro aHanmsa. OCHOBHbIE nNpasuria u Popmyrbl KOMOMHATOPUKK.
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Komnnekm sornpocos k 3a4emy Ne2
[enykTmBHOE NOCTPOEHNE reoMeTpmm B Hadanax Eesknuaa.
reomeTpus H.U. JTobauesckoro.
Akcuomartuka 'unbbepTa.
3agaun Ha MNOCTpOeHue, pellaeMble C MOMOLWbI LMPKYNA U NIMHEWKN. AKCUOMbI
WHCTPYMEHTOB NOCTPoeHnd. Tunbl 3agad Ha NOCTPOEHME.

pPON =



5. OTanbl pelweHns 3ajayn Ha MNOCTPOeHMe. OnemMeHTapHble 3agadyM Ha MOCTPOEeHMe.
(peweHne 3 3agay Ha BbIGOp NpenofaBaTens)

6. BsauMHoe pacnonoxeHvie 2 oKpyXHOCTEMN.

7. B3anmMHOe pacnonoXxeHne npsiMmon U OKPY>KHOCTH.

8. PelueHne 3agay Ha NOCTPOEHNE METOLOM NEpPeCEeYeHUN.

9. Anrebpanyecknii MeTOA pelleHns 3agay Ha NOCTPOEHMeE.

10. MNocTpoeHne npaBunbHbLIX MHOMOYrofnibHUKOB. [MpuMepbl 3agay Ha MOCTPOeHwue,
HepaspeLUNMbIX LMPKYNEM U FIMHENKON.

11. NapannensHOe NPoeKTUpoBaHME N ero CBOMCTBA.

12. MHororpaHHuk. Teopema 3iinepa 0 MHOrorpaHHUKax.

lMpomexyToyHast aTTectauus nNPOBOAMTCS B COOTBETCTBMM C [lonoxeHnem O npoBeneHun
NPOMEXYTOYHOM aTtTectaumMm obydarowmxcs no  npodeccMoHanbHbiM  NpPOorpaMmam  BbICLUETO
obpasoBaHus.

KOHTpOnbHO-M3mMepuTeneHble MaTepuanbl  NPOMEXYTOYHOW aTTecTaumm BKNOYalT B cebs
TEOpeTUYECKME BOMPOCHI, MO3BONSAKOLWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHUM M MNpaKTU4eckoe
3aJaHve, NO3BONALEE OLEHNTb CTENEHb CHOPMUPOBAHHOCTU YMEHMWI N HABbLIKOB.

Mpw OLEeHNBaAHMM UCNOMb3YIOTCS KONMMYECTBEHHAS LUKana OLEHOK.

TpeboBaHMA K BbINONMHEHUIO 3a8aHUN (LWIKanbl U KPUTEPUU OLLEHUBaHUA)

Ona oueHuBaHMa pe3ynbTatoB OOy4eHUS Ha 9SK3aMeHe/3adyeTe MCMonb3ylTca cneayrolme
nokasarenu (3YHbi 13 19.1):

1) 3HaHMe y4ebHOro matepmana un BrnageHue NOHATUMHLIM annapaToOM OCHOBHbIX COAEpPXKaTerbHbIX
pas3aenoB NpPorpaMmbl;
2) yMeHMe CBA3bIBaTb TEOPUIO C NPAaKTUKOW;
3) yMeHne nnnocTpupoBaTb OTBET NPAKTUYECKMMY NpuMepamm
4) BnageHMe MeTogamum gokasaTenbCcTBa U MaTeMaTU4EeCKOro MoaenMpoBaHus;
5) ymeHue pelwatb NnpakTu4eckme 3agayvm no OCHOBHbIM cogepXaTenbHbIM pasaenam nporpamMmmbi.

Ans oueHMBaHUS pe3ynbTaToB OOyYEeHUs Ha 3k3aMeHe (3ayeTe C OLEHKOW) ucrornb3yeTcs 4-
GannbHas Wwkana: «OTINYHOY, «KXOPOLLOY», «YAOBINETBOPUTENBHO», KHEYAOBNETBOPUTENBHOY.
[ns oueHnBaHWA pe3ynbTaToB 00yYEHUS Ha 3a4eTe UCNOMNb3yeTCs — 3a4TEHO, HE 3a4TEHO



